

















































ENSATIONAL 


STEREO 
CROSCOPE 


at 50% Saving! 
Wide, 3 Dimensionai Field 





OP 





BARGAIN 


MAKE YOUR OWN 
ASTRONOMICAL TELESCOP£& 


See the craters of the moon, the rings of irr 

ind the moons of Jupiter! Thousands of ama‘enr 

have turned out beautiful instruments at a fract 

the cost of commercially built ones. You can de th 

same. No. special skill required. And what prid 

will take in an Astronomical Telescope you have 

with your own hands. Your telescope will be wor 

to $600. Our kits include: PYREX MIRROR BLANK 
PLATE GLASS TOOL—TEM- 

PERED POLISHING PITCH— 
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8 ASSORTED EXTRA FINE y 4 
: ABRASIVES, ALL IN SHAKER aN 
= + vad —* TOP CONTAINERS (Rouge also an od 
nder agnitication included) — FIRST SURFACE 
$ MIRROR FOR DIAGONAL — 
LENSES FOR 1” F.L. EYE 
+d Only 500 Pstpd. PIECE—MAGNIFYING LENS 
¢ Pp Order Kit according to mirror 
Now, for the first time—-a fine, imported Binocular Microscope lia. desired 
at a substantia] saving. Used for inspections, examinations, 
counting, checking, ete. Fixed 3 power objective with 3 pairs Stock + Size Pstpd. Price 
of matched eyepieces to give you powers of 15X, 30X, 45X. 70 003-X 4%" $ 7.00 
Rack and pinion focusing. Interpupillary adjustment. Instru- 70.004-X ||... 6” ST eA 11.00 
ment is removable from base for mounting on equipment or bench. Working distance—2°4”. Adjustable 70'005-x Legs Se alge 8” 18.00 
for extra height. Fine hardwood case included. Recommended for lab, shop, factory or home use. We 70.006-X sta 10” 28.00 
guarantee complete satisfaction or your money back 70.007-X 12! 49. 
Sieek SFO OARK ......5.. : hh ee er ee $75.00 pstpd. ’ ‘aot .00 
Your Chance to Own a Very Fine Instrument a UNUSUAL OPTICAL 


IMPORTED MICROSCOPE 


100, 200,300 Power ONLY 


Good optical qualities. Fine focusing 95 


Certainly not the equal of a $200 in- 








_ . j Pstpd. 
strument—but definition is surprisingly } OCULAR 
clear and good . . . in fact amazingly so 3 OBJECTIVE 
at this price. Serviceable construction. LENSES 
The greatest microscope bargain on the RACK £ 
market! PINION , 
FOCUSING 


REVOLVING 
DISC-LIGHT 
ADJUSTABLE 


TRY IT FOR 10 DAYS. . if you’re 
not completely satisfied your money will 
be refunded in full. 


MIRROR 

SQUARE STAG 
Instrument comes packed in sturdy, hard r %" x - 
wood case 2-5/8”) with 

SLIDE CLAMPS 


Stock No. 70,008-X $14.95 Postpaid 








LOOK AT THESE BARGAINS! 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 


DEOCK SEOORO<M=-BSE MAM, 2.02. ccccsccccccccscccs $2.85 Postpaid 
Stock #£4038-X .......... 214" oe 1: | lth ne - $3.35 Postpaid 
Stock #£4039-X .......... 216 h ate = || <A $3.85 Postpaid 


SO MUCH for SO LITTLE! 





SIMPLE LENS KITS! — Kits include plainly written, illus- 
trated booklet showing how you can build lots of optical 
items. Use these lenses in experimental optics, building 
TELESCOPES, low power Microscopes, etc. 
Stock 7£2-X—10 lenses ...........-cccccccece $ 1.00 Postpaid 
Stock #5-X—45 lemses ...............ceccees $ 5.00 Postpaid 
Stock #10-X—80 lenses .................0.0e08 $10.00 Postpaid 
NON-ABSORBING BEAM-SPLITTING MIRROR — Latest 
development! Optically flat to % wave length. Size: 
1-15/16” x 2-15/16”—-%%” thick. Reflects approximately 50% 
and transmits approximately 50%. No light is absorbed. 
Has a three-layered film which accomplishes non-absorption. 
ke SR eer ne 5.00 Postpaid 









BARGAINS 


Imported 150 Power Refractor Telescope with 
MONOAXIS EQUATORIAL MOUNT and AD. 


JUSTABLE TRIPOD. A 
$400 Value AT ONLY $29500 
Distinctly superior to seemingly similar { 


struments available at less cost. This 
Japanese import from one of Nippon’s fines 
quality telescope manufacturers 





63 mm. diameter achromatic objective wit! 
900 mm. focal length. For terrestria 
i astronomical use 
1. COMPLETE WITH EQUATORIAL MOUNTING, SLOW MOTION CONTROLS 
2. EYEPIECES GIVE POWERS OF 23X, 30X, 36X, 72X, 150X. 
3. 80 POWER IMAGE ERECTING TERRESTRIAL EYEPIECE 


4. DIAGONAL “ZENITH” PRISM FOR COMFORTABLE VIEWING 

5. SPLENDID SUNSPOT PROJECTOR 

6. FINDER 6 POWER 

7. STURDY WOODEN CASE HOLDS TELESCOPE AND TRIPOD 

Stock No. 70,010-X . $295.00 f.o.b. Barrington, N. J 








IMPORTED! 50 POWER POCKET MICROSCOPE 





All Metal! 
Powerful! 
49 
Polished Chrome Diagonal Bottom! 
Dozens of Fascinating Uses. Easy to focus. Excellent, 49 
strong optical system. Practical for all sorts of 


minute, close-up examinations. Gives wonderful, sharp, clear magnificatior 
Polished chrome diagonal bottom concentrates light on subject. Here's th 
most compact, handy microscope ever offered at the price—a $7 value. Meta 
body has hard, gray finish. Instrument weighs approx. 2 ozs. 4%” long 
a ee ee ee ree ree ee $3.49 Postpaid 


PREPARED MICROSCOPE SLIDE SETS 10 Slides in Set—Standard Siz 
Stock No. 40,006-X Vegetables os (Per Set) $2.50 P.P 
Stock No. 40,007-X Animals . (Per Set) $2.50 P.P 
Stock No. 40,008-X Micro-Organisms (Per Set) $3.00 P.P 


A Handy, Useful Bargain! 
HAND SIGHTING LEVEL 
Accurately designed and calibrated 
Indispensable as a hand sighting t 
that projects a level line of sight 
Invaluable for laying out drair 
ditches, foundations, gardens; 
contour plowing and soil erosion wé 
You will use this compact little instrument again and again wherever gra 
must be established or a level line is necessary over an appreciable distan 
Simple illustrated directions with each instrume! 
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IF YOU'RE INTERESTED IN OPTICAL BARGAINS 
We Hove Literally Millions of Wor Surplus 
ane oe for Sole at Bargain 


Stock #105-X $2.50 Postpaid 
Send Cheek or M. 0. 


ORDER BY STOCK NO. Satisfaction Guaranteed 


BARRINGTON, N. J. 
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~e Science and Technology * 


(From the Month’s News Releases) 


Library of Gem Stones 

Thirty precious and semiprecious stones, including 
ruby, sapphire, emerald, and opal, together with casy-to- 
read tables showing hardness, refractory index, occur- 


rence, and other information, are bound as a_ book, 


which costs $5.00 with rough stones, $9.00 with polished. 


Dip Needles 

A dip needle that gives swing readings and a self- 
orientating dip needle may be used for locating buried 
magnetic ore such as magnetite, pyrrhotite, hematite, 
and siderite. They may also be used for locating pipes, 
artifacts 


sunken ships, iron-bound chests, coins, or 
hidden in the earth or under water. 
Clogging Eliminated 
A product that liquefies organic wastes in septi: 


tanks provides all-year-round trouble-free septic tank 
operation in a single application per year. Metal pipes, 
porcelain, or cement blocks are not affected by it, and 
its use is as simple as pouring water down a toilet bowl. 


New Chart 

An X-ray spectrograph chart 17! 
ing characteristic secondary X-ray beams for elements 
from Sodium (atomic #11) to Uranium (atomic 
#92), is available free from the Research & Control 
Instruments Division, North American Philips Com- 
Inc., 750 S. Fulton Ave., Mount Vernon, N. Y. 


” 


is 2’, show- 


y O91 


pany, 


Never Drips 

A plastic pouring spout with a drain-back channel is 
fitted with a snap-on cap and is sized to fit standard 
plug-cap milk bottles. A special ring adapts it to odd- 
sized bottles. Easy to clean and inexpensive. 


Multipurpose Flask 

A new 500-ml Kjeldahl flask is made with a re- 
movable neck fitted with a standard taper joint. This 
allows titrations to be carried on in the bulb; acetyla- 
tions, too, can be done in the digestion flask, and by 
removing the neck and substituting a refluxing con- 
denser with a standard taper joint, chemists can reflux 


prior to actual digestion. 


Kinorama 

The National Bureau of Standards, in cooperation 
with the Navy Bureau of Aeronautics, has developed 
a device with which a pilot can evaluate the guidance 
provided by a system of approach lights without leaving 
the ground. The kinorama allows the pilot to see an 
approach-light configuration speeding by him just as 
he would in flying over it in fog. Not a substitute for 
actual flight testing for the final approval of a system, 
it nevertheless, inexpensive, objective, free from 
hazards, and not dependent upon the occurrence of fog. 


1S, 


iv 


New Eyes for the Needy 
Old ol 
watches, and of necklaces, 
cuff links or other cast-offs of gold or silver 
comed by New Eyes for the Needy, Inc., 
N. J. A nonprofit, volunteer institution that beg: 
operations in distributes 


eveglasses (with without lenses), bi 


bits pieces earrings, 
are 


Short |] 


1933, organization 


the 
glasses and artificial eyes with a minimum of red 
Simple magnifying (old 


sighted glasses, and sunglasses that 


age) glasses, simple 


] 


are 1M 


LOO( 


dition are carefully checked and reused. Metal f1 
and gold and silver scrap are sent to a refinery 
melted. The resulting funds are used to buy 
prescription glasses. Lenses without frames « 


be used. 





With a vacuum tube, Chester Kanecke, mold cleaner 


& Rubber Company, Akror 
walnut shells into 


Plant 2, Firestone Tire 
Ohio, draws finely ground Englisl 
machine used to clean aluminum tire molds. The sh« 
then are blown through the tube into the shield (show: 
on upper half of mold), where they blast the mold cle 
Following this they are drawn out through another ti 
by vacuum. The walnut shells have replaced sand or ot! 


materials that might pit the aluminum. 





Address a post card to Science and Technology, 1515 Massachus¢ 
Ave., N.W., Washington 5, D. C., for further information al 


any item on page iv. 
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xe New Books Received w 


ie. Its Polymers, Copolymers and Derivatives. R. H. 

ndy and R. F. Boyer, Eds. xxii+ 1304 pp. Illus. 
(0. Reinhold, New York. 1952. 

craphy, Vol. II. (2nd ed.) I. M. Kolthoff and 

es J. Lingane. xvii+ 990 pp. Illus. $11.00. Inter- 

ice, New York. 1952. 
and Fracture of Metals. A Symposium. William 
M{. Murray, Ed. viii + 313 pp. Illus. $6.00. Technology 


ss, Massachusetts Institute of Technology; Wiley, 
w York. 1952. 
Van, the Chemical Machine. Ernest Borek. x + 219 pp. 


$3.00. Columbia University Press, New York. 1952. 
Psychoanalytic Study of the Child, Vol. VII. Ruth 
S, Eissler et al., Eds. 448 pp. $7.50. International Uni- 
rsities Press, New York. 1952. 
Handbook of Diet Therapy. Prepared for the American 
Dietetic Association. (Rev. ed.) Dorothea Turner. x 
‘8 pp. $3.50. University of Chicago Press, Chicago. 


e History of American Epidemiology. C.-E. A. Wins- 
v et al. 190 pp. $4.75. Mosby, St. Louis. 1952. 

The Mechanisms of Disease. Joseph Stambul. xxxiii + 
pp. $15.00. Froben Press, New York. 1952. 

Synopsis of Pathology. (3rd ed.) W. A. D. 
788 pp. Illus. $8.00. Mosby, St. Louis. 1952. 

The First Hundred Years of the Mount Sinai Hospital 

New York, 1852-1952. Joseph Hirsh and Beka 
Doherty. xv + 364 pp. Illus. $5.00. Random House, 
New York. 1952. 

Modern Nationalities. A Sociological Study. Florian 
Znaniecki. xvit+ 196 pp. $3.95. University of Illinois 
Press, Urbana. 1952. 

Population on the Loose. Elmer Pendell. xix + 

Darling. $3.75. Wilfred 


746 


Anderson, 


398 pp. 

} cartoons by Jay N. Funk, 
New York. 1951. 

Wellsprings of Democracy. Guidance for Local Societies. 
John M. Brewer. xii+ 232 pp. $4.50. Philosophical 
Library, New York. 1952. 

The Birds of Crater Lake National Park. Donald S. 
Farner. xi+ 187 pp. Illus. (No price given.) University 
f Kansas Press, Lawrence. 1952. 

Evolution and Human Destiny. Fred Kohler. 
$2.75. Philosophical Library, New York. 1952. 

Early Man in America. A Study in Prehistory. E. H. 
Sellards. xvi+ 211 pp. Illus. by Hal Story. $4.50. Uni- 
versity of Texas Press, Austin. 1952. 

Beef Cattle. (4th ed.) Roscoe R. Snapp. xiv +641 pp. 
Illus. $6.50. Wiley, New York. 1952. 

Journey into Wonder. N. J. Berrill. xiv +338 pp. Illus. 
$4.00. Dodd, Mead, New York. 1952. 

The Science of Zoology. James C. Perry. xiv 4 
Illus. $6.50. Bruce, Milwaukee. 1952. 

Semimicro Laboratory Exercises in General Chemistry. 
2nd ed.) J. Austin Burrows et al. xviii+ 302 pp. Il- 
us. $3.50. Macmillan, New York. 1952. 

Semantics and the Philosophy of Language. 
Linsky. ix + 289 pp. $3.75. University of Illinois Press, 

rbana. 1952. 

e Nature of Culture. A. L. Kroeber. x + 438 pp. Illus. 
56.50. University of Chicago Press, Chicago. 1952. 
nographs on the Physics and Chemistry of Materials. 
Vol. 11, Detonation in Condensed Explosives. J. Tay- 
r. xit+ 196 pp. +10 plates. $5.00. Oxford University 
ress, New York. 1952. 


120 pp. 


709 pp. 


Leonard 


Polarography, Vol. I. (Rev. ed.) I. M. Kolthoff and 
James J. Lingane. xvii+420 pp. Illus. $9.00. Inter- 


science, New York and London. 1952. 
Elementary Statistics. (Rev. ed.) Morris Meyers Blair. xiv 
+ 735 pp. Illus. $5.50. Holt, New York. 1952. 
Physical Foundations of Radiology. (2nd ed.) Otto Glasser 


et al. xiii+ 581 pp. Illus. $6.50. Paul B. Hoeber, Inc. 


Medical Book Department of Harper & Bros.), New 
York. 1952. 
Mathematical Models. H. Martyn Cundy and A. P., 


Rollett. 240 pp. Illus. $5.50. Oxford University Press, 


New York. 1952. 
Algebraic Technique of Integration. (2nd ed.) Harris F. 
MacNeish. vili+ 133 pp. $2.50. Wm. C. Brown, 


Dubuque, Iowa. 1952. 

Foundations of Algebraic Topology, Samuel Eilenberg and 
Norman Steenrod. xv + 328 pp. $7.50. Princeton Uni- 
versity Press, Princeton, N. J. 1952. 

Chemistry of Carbon Compounds, Vol. I, Part B. E. H. 
Rodd, Ed. xvi+ pp. 779-1462. Elsevier, Amsterdam 
Houston. 1952. 

Recent Progress in Hormone Research. The Proceedings 
of the Conference, Vol. VII 


Laurentian Hormone 


Gregory Pincus, Ed. 527 pp. Illus. $9.50. Academic 
Press, New York. 1952. 

Advances in Protein Chemistry, Vol. VII. M. L. Anson, 
Kenneth Bailey, and John T. Edsall, Eds. viii+ 411 pp 
Illus. $8.50. Academic Press, New York. 1952. 


Phosphates and Phos phati« Fertilizers 
685 pp. Illus 


Phosphoric Acid, 
2nd ed.) William H. Waggaman. vii 
$15.00. Reinhold, New York. 1952. 

Biography of an Idea. John Bainbridge. 381 
$4.00. Doubleday, New York. 1952. 

Beet Sugar Economics. R. H. Cottrell, Ed. xiii 
$5.00. Caxton Printers, Caldwell, Idaho. 1952 

Functional Endocrinology. From Birth through Adoles- 
cence. Nathan B. Talbot, Edna H. Sobel, Janet W 
McArthur, and John D. Crawford. xxx + 638 pp. Illus 
$10.00. Pub. by Harvard University Press, Cambridge, 
Mass., for the Commonwealth Fund. 1952. 

Sigmund Freud—An Autobiographical Study. Trans. by 


pp. Illus 


379 pp 


James Strachey. 141 pp. $2.50. Norton, New York 
1952. 
Lecture Demonstration Experiments for High School 


Chemistry. Fred T. Weisbruch. 333 pp. Illus. $4.50 
Educational Publishers, St. Louis. 1952. 
Man and Epidemics. C.-E. A. Winslow. vii 4 

lus. $4.00. Princeton University Press, Princeton, N. J 
1952. 
Problems of Aging. 


246 pp. II- 


Transactions of the Fourteenth Con- 
ference Sept. 7—8, 1951. Nathan W. Shock, Ed. 138 pp 
$3.00. Illus. Josiah Macy, Jr. Foundation, New York. 
1952. 

An Explaining and Pronouncing Dictionary of Scientific 
and Technical Words. W. E. Flood and Michael West 
397 pp. $2.25. Illus. Longmans, Green, New York. 


Vill + 
1952. 

Man Into Wolf. Robert Eisler. 286 pp. $6.00. Philosophi 
cal Library, New York. 1951. 

The Treatment of Injuries to the Nervous System. Donald 


Munro. xvi+ 284 pp. $7.50. Illus. Saunders, Philadel- 
phia and London. 1952 


The Lost Discovery. Frederick J. 
$3.75. Norton, New York. 1952 


Pohl. 346 pp. Illus. 
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during the 101 years of its existence, 
has grown steadily in membership, 
activities, and influence. 








In the interests of science we invite you to assist its further expansion by nominating for 
membership a friend or colleague who does not now belong to the ranks of the AAAS. 





To: AAAS, 1515 Massachusetts Ave., N.W., Washington 5, D. C. 
MA IL | nominate the following person for A.A.A.S. membership: 
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| THE RICKETTSIAL DISEASES OF MAN 
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This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost | 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and | 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. | 
The second group of papers is devoted to discussions of serological reactions, the Weil: 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group of papers treats of | 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, proteeting our troops and the local popu: 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 
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} 
@ To: A.A.A.S. Publications 
ORDER 1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
4 Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 10}, 
OUR cloth bound). My check in correct payment is enelosed ($5.25 to A.A.A.S. members, $6.25 
to those who are not members; including postage. ) 
COPY 
a a a at aeilcinllaas 
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7 Some Aspects of 
Engineering Meteorology 


K. H. JEHN* 


Kenneth Jehn received his training in meteorology at Rutgers, New York Unt- 
versity, and the University of Texas. He was with the Air Force from 1943 to 


1946. In the latter year he became meteorologist in the Electrical Engineering 


Research Laborator) 


of the University of Texas, Austin. He is now research 


, ] [ eae : 
meteorologist and assistant professor of meteorolog) 


ETEOROLOGY, as the science of at- 
mospheres, logically concerns itself with 

such analytical studies as the physics, 
hermodynamics, and fluid dynamics of the at- 
mosphere, as well as with the spatial distributions 
meteorological elements which, when integrated 
er an appreciable time interval, are incorporated 
to the field of climatology. Beyond what might 
be termed a study of the physical basis of meteor- 
logy, however, is the highly pragmatic considera- 


t of the impact of the atmospheric environment 


n living things, including man, and upon the 
ous structures which man has erected upon the 
of the earth. It is this very importance of the 
ior of the atmospheric environment in the 
irs of men which dictates the need for a con- 
ration of meteorological factors in the solution 
arious engineering problems. 


“ngineering Meteorology Defined. The term 
For a critical reading of the manuscript, the author 
idebted to J. R. Gerhardt, R. C. Staley, and M. J. 
mpson, all of the University of Texas. 


f 


“engineering meteorology” is used in the title of 
this paper and frequently throughout the text. In 
view of the rather widespread use of the term 
‘‘meteorological engineering” in some of the litera- 
ture cited, some justification for the author’s choice 
will be offered. Engineering meteorology is best 
defined as the application of meteorological princi- 
ples and practices to certain engineering problems, 
just as engineering mathematics is considered to be 
the application of mathematical principles and 
practices to certain engineering problems. It is in 
this sense that the term engineering meteorology 
is used in this article, and it is plain that many of 
the authors cited used meteorological engineering 
in this sense. The term meteorological engineering 
should be reserved, however, for the application of 
engineering principles and practices to meteor- 
ological problems; more plainly, meteorological 
engineering is engineering of the atmosphere. In 
terms of any accepted definition of engineering, 
this becomes a significant concept, and a practically 
virgin field of study. A beginning has been made, 
primarily in the field of applied cloud physics’ and 











Multipurpose dam. Aerial view of giant Mansfield Dam, key flood contro! structure of the Lower Colorad 
River Authority’s chain of six dams, shows the massive mile-long concrete dam and the 2,000,000 acre-foot res 


voir stretching behind it. The hydroelectric power plant is capable of producing 105,000 kw 


Colorado River Authority. 


in agricultural meteorology, but there are enough 
problems here to occupy meteorological engineers 


for centuries to come 


Meteorology Applied to Engineering Fields. Dur- 
ing World War II. the application of meteorologi- 
cal knowledge and techniques to military and naval 
operations achieved a high degree of success. 
Jacobs* treats some of the aspects of climatology 
applied to war, and indicates the desirability of 
applying some of the war-developed techniques to 
civilian needs. These techniques fall into two major 
categories: the design or planning aspect of mete- 
orology or climatology in engineering problems, and 
the forecasting aspect. An example will serve to 
illustrate the differences between them. Suppose 
that a civil engineer is concerned with the design 
of a multipurpose hydrologic structure. This design 
is determined in part by the magnitude of the 
maximum flood to be expected over the life of the 
structure. The estimation of this so-called design 


flood is a hydrological problem and contains mete- 


Photo courtesy Lows 


orological factors that must be taken into account 
The best possible use must be made of available 
precipitation and other climatological data relatin: 
to this problem,* so that the mathematical proba- 
bilities of floods of various magnitudes are mad 


available to the engineer in his calculations. This 


example represents the systematic use of approp! 
ate climatological factors in solving an engineerin 
design problem. No forecasting is involved, in th 
usual sense of a particular weather event ant! 
pated at a given time. 

On the other hand, the electric company selling 
power generated later by this or another hydrolo; 
structure may find that a foreknowledge of pre- 
cipitation makes it possible for a hydroelect 
plant to “increase its output, drawing down | 
pond, and thus conserving an appreciable amount 
of water that would otherwise be spilled over t 
dam.’ If a drawdown operation could be follow 
by a return to normal pond elevation in a few da 
a large saving in coal burned in the steam ge 
erating plant could be achieved. In this case, 
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urate forecasting of weather conditions over a 
ber iod of a few days is required. 
Engineers have been required many times in the 
ist, and will continue to be required, to solve 
oblems involving the release of industrial wastes 
the atmosphere.’ Fortunately, the atmosphere 
iis practically infinite capacity for the dilution of 
mospheric pollution; the engineering problem 
ises when the rate of dispersion or dilution is in- 
ficient to prevent excessive local concentrations. 
his fact alone is eloquent testimony of the need 
r an intelligent appraisal of the meteorological 
ctors, because the diffusion of gaseous or particu- 
te matter in the atmosphere is controlled in large 
beasure by meteorological conditions. The mete- 
ological problem again has two aspects: the 
recasting aspect embodied in meteorological con- 
ol, and the planning aspect involved in the selec- 
on of a site for a plant for which there is a difficult 
paste disposal problem. (The term “meteorological 
ontrol” is used here in the limited sense of an 
iperational control dependent upon meteorological 
actors either present or forecast. In a broader 
bnse, meteorological control may be considered 
he practical equivalent of meteorological engi- 
Iecring. Meteorological control in this broader 
nse, with particular reference to cloud physics, 
fis been discussed by Langmuir.’ ) 
With regard to meteorological control in the 


orade fpnited sense, then, which may involve complete 
ei partial shutdown of offending plant operations 
hen atmospheric conditions do not favor rapid 
jspersion,® the problem must be solved on the basis 

ount.’ bf the particular industry involved. Meteorological 
ulable eon trol may be used at a smelter, but it is imprac- 
Tating jfje a) | in the case of a steam power plant.® Here it 
roba: bp t be necessary to remove offending materials 
mad i re combustion, or to apply washing or precipi- 
Phis ition techniques to the flue gases. It is hardly 
TOP fiecessary to point out that the relationship of the 


mr Meteorological factors to the particular operation 

tT if Pl . - ° 

- Must be known in order for these techniques to be 
1Cl- 4 

INUCl Bective, fore- 


Casting will increase the effectiveness, 


Mc yreover, accurate short-range 


pe rmitting 
elling 
log! ‘“lapproach in meteorological control is being used 
pre- a he meteorology group at the Brookhaven Na- 


be er planning of plant operation. The forecasting 


ectrit il Laboratory,!® where an atomic pile has re- 
a | ly been put into operation. 

101 » engineering reference to atmospheric pollu- 
r unt fe would be complete without a mention of par- 
Owe Hiei lar cases in which the slowness of atmospheric 
days, Idi sien of gaseous wastes so built up ground 
S /@ncentrations as to bring disaster to the com- 
» ®° “Mu ity near the industrial plant. Such was the case 


HLY gr ary 1953 


} 
fj 





Rigging Kytoon for measurement of vertical tempera- 
gradient. Recorder in jeep. These 
solve site problems, such heating or 


ture data are used to 


as setting refrigera- 


tion loads. (Photo courtesy E. I. du Pont de Nemours & 
Co. 

in the Meuse Valley in Belgium in 1930 and in the 
more recent Donora, Pennsylvania, disaster."’ 


The oil industry, particularly in Gulf Coast loca- 
tions on land or water, has discovered from experi- 
ence that the weather enters into its operations in no 
uncertain terms.'* One of the most complete treat- 
ments of engineering meteorology with particular 
reference to the oil industry in its Gulf operations is 

consulting mete- 
New Orleans and 
. These men have profited from 


presented by Bates and Glenn,} 
orologists, with ee ony in 
Washington, D. 
their wartime experiences in meteorology, hydrol- 
ogy, and oceanography to the extent of developing 
a successful meteorological consulting service in the 
Gulf areas. Particular problems involved here may 
include pasteles conditions for surface or aerial 
transportation in geophysical exploration; wave 


and swell conditions during marine construction 
choice of best working months for dif- 


the 


and drilling: 


ferent types of operations; and location and 











Radar antenna at Grand Isle, Louisiana, used in de- 
tecting and tracking storms in the Gulf of Mexico neat 
oil drilling platforms. (A. H. Glenn & Associates photo- 
graph. ) 


utilization of various installations influenced by 
such factors as surface temperature, precipitation, 
humidity, and surface winds. 

of the types of 
difficulties which the engineering meteorologist is 


These examples indicate some 


likely to encounter. Among other problems is the 
providing of general weather information about 
locations being considered for new plant sites. ‘The 
planning groups may need to be provided with suf- 
ficient data so that the potential cost difference 
between sites can be evaluated from the weather 
viewpoint. In the design of the components of an 
industrial plant, precise weather data must be sup- 
plied “‘so that the best estimates may be of the ef- 
ficiency of different kinds of equipment, as well as 
the first and operating costs of that equipment. 
Examples of the type of equipment affected by the 


9914 


weather are such things as the atmospheric cooling 
tower, heating and air conditioning equipment, 
and cooling ponds. 

Plant location and design need not be industrial 
to be affected by the weather, of course, and the 
architect and architectural engineer can use the 
meteorologist’s special skills to advantage. A con- 
sideration architectural problems from the 
weather point of view introduces the concept of 
local climate, or microclimate. Significant varia- 


of 





tions of the microclimate occur over relatively s' io; 
horizontal and vertical distances.?® It is to the a 
vantage of the architect and the people he sen 
to take the microclimate into account; an appr 
priately trained meteorologist is the specialist \! 
can best assist in this problem. It is worthy of 1 
that the editors of House Beautiful have made 
significant contribution to a better understand 


of this field in their series on climate control." 

The civil engineer may be concerned with ¢! 
design and location of structures other than hyd: 
logic ones. Highways, for example, pose enginee: 
ing problems which depend for their effecti 
solution on a knowledge of the state of the atm 
phere." 

The electrical engineer may be concerned wit 
the effects of severe weather upon power transm 
sion; some power companies have worked 
detailed studies of weather factors in their ope: 
tions, with the result that load dispatching is m 
efficiently carried out.*® 


One of several waterspouts observed from a crew! 
tied alongside an offshore drilling platform approxim: 
six miles south of Grand Isle, Louisiana. The waters] 
was associated with convective activity set off by a s! 
moving cold front south of Grand Isle. (Photo by M 
Coston, Humble Oil and Refining Co.) 
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1e Research Aspects of Engineering Meteor- 
The meteorologist also enters the engineering 


n a more fundamental way. In the sense that 
‘the meteorologist attempts to discover the physical 
} of atmospheric phenomena, he becomes a 
valuable member of the community of scientists 
é ed in research in various engineering (and 
ot fields. It is possible, therefore, to consider 


her aspect of engineering meteorology in which 
the engineer and the meteorologist work together. 
Avain a few examples will serve to establish the 
nature of this relationship. 

Practicing engineers concerned with air pollu- 
tion are familiar with the semi-empirical equation 
of Bosanquet and Pearson,'® which relates the vari- 
ous parameters in atmospheric diffusion. ‘The Brit- 
ish meteorologist O. G. Sutton®? has developed a 
theoretical approach to the atmospheric diffusion 
problem based on G, I. Taylor’s statistical theory 
of turbulence. Chemical engineers, using field data 
concentrations of SO.) from smelters in several 
locations in the United States, have found that the 
data from tall stacks agree well with the theoretical 
equations.*? 

The design of an aircraft must of necessity be 
governed in part by the characteristics of the at- 
mosphere through which the plane must eventually 
fly. The mean state of the atmosphere, represented, 
for example, by the NACA tables, is insufficient to 
specify the stresses a plane may undergo in the tur- 
bulent inner portions of a cumulus cloud, or even 


jin landing or taking off in the rough air in the 
lowest few hundred feet of the atmosphere. The 


meteorologist and aeronautical engineer, therefore, 
have 
particularly in the turbulent currents which occur 
in varying degrees of intensity and scale. As a 
consequence, a considerable aerodynamic literature 


a common interest in the atmosphere, and 


has been developed, with contributions from both 
ronautical engineers** and meteorologists.?° 
In the field of communication engineering, the 
ects of meteorological factors on transmission of 
rt radio waves through the atmosphere are 
being studied intensively, and a considerable litera- 
ire on radio meteorology has also been built up 
Electrical Engineering Research Laboratory 
University of Texas has pioneered in this 
, and any one of several references”! will serve 
an introduction to the meteorology of radio 
neering. . 
it is seen that a distinction can be made between 
it might be termed practical engineering mete- 
logy and the research aspects. This distinction 
n many respects similar to the distinction be- 
en applied and pure research; neither can ad- 


ey 
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Equipment used in measuring short-wave radio propa 


gation in the lower atmosphere on a 30-mile overwatet 


path near Galveston. (Photo courtesy Electrical Engi- 
neering Research Laboratory, University of Texas 
vance significantly without the other.’ It was to 


delimit this paper that primary emphasis has been 
placed upon practical engineering meteorology. 


Fields 


Throughout these examples of engineering mete- 


Features Common to Engineering 
orology, certain features stand out. First, it is evi- 
dent that many engineering problems contain cer- 
tain weather factors, probability forecasts for which 
are needed in the solution of the problems. 
“Equipped with such knowledge [the engineer] can 


blind 


extravagance; engage in sharp ¢ ompetitive bidding 


design to avoid failure withcut resort to 
without jeopardizing his financial position; take 
advantage of Nature when she is kind, and protect 
himself against her when she engages in excesses.” 

Second, there are distinct differences between the 
design and forecasting phases of engineering mete 
orology; both the meteorologist and the enginee1 
must recognize these differences in order most ef- 
fectively to utilize meteorological and climatologi- 
cal data. It is plain that later accurate forecasting 
cannot make up for poor original design. Third, 


engineering meteorology is largely of a consulting 
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Views of hurricane damage at Freeport, Texas, following storm of October 3-4, 1949. (Photos courtesy 


Dow Chemical Company.) 


nature. This implies private meteorological con- 
sultants, selling their services to various industries 
and businesses, but certainly does not preclude staff 
consultants on the pay roll of an industrial firm. 
“The usefulness of the weather engineer is judged 
by his ability to provide the company with the 
means for more efficient operation . . . by utilizing 
a consulting technique to give advice to various 
divisions of the concern, for example, management, 
design, operating sales, or planning sections.”*’ 
Fourth, the effective engineering meteorologist 
must acquire technical knowledge concerning the 
industrial or business operations with which he is 


8 


working. ‘The implication here is that more efficien! 


use of the meteorologist’s services can be made 
° +. 
he has a staff rather than a private consultant’ 


position. Obvious exceptions exist, of course, anc 
it becomes necessary for the company to decid 
whether to hire a full-time meteorologist or to pa) 


a consultant for particular services. 


Training for Engineering Meteorology. For de- 


r 





n 


tails of the recent (1949) status of applied met 


orology in the United States, reference is mad 


¢ 


Bates.*® By and large, it appears that consult: 


and staff meteorologists are making  signific 
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ibutions to the solution of engineering and 
ess problems. ‘The development has been slow, 
site of the farsighted view of the situation of- 
by Rossby in 1945.°° One of the important 
ns for this slow development is the general 
of training in engineering meteorology. Ac- 


ng to Bates, this problem might be remedied 
gineering schools with meteorology in the cur- 


um would specialize in engineering meteor- 
lo the best of the author’s knowledge, there 
no such school at the present time. Jacobs first 
ed this lack in 1947.*' 
\ realistic approach must involve a capabl 
practicing engineering or industrial meteorologist, 
who would be invited to give a series of lectures o1 
full course of study as a visiting professor on the 
faculty of an engineering college. Such a course 
Nu the 
ate level, and would serve to pass certain 


ld be on advanced undergraduate and 
lamentals and practical knowledge on to mete- 
logy students and faculty. Because of the diver- 
ed problems found in engineering fields, several 
ture series would need to be arranged over a 


riod of years. On the whole, the meteorological 


ilties at the various engineering colleges are 
otentially equipped to undertake such training, 
need the infusion of experience which could 


e in part from the visiting lecturer and in part 
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Masonry dwelling utilizes a roof sprinkling system a; a summer cooling device 
Austin, Texas. 
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from the professional practice of engineering mete- 
orology during leaves of absence from teaching. 
From a small beginning, and with adequate op- 


portunities for students and staff to practice engi- 


neering meteorology on even a small scale, it is 
conceivable that a suitable course of study would 


eventually be evolved, and that eminently qualified 
graduates would enter the field. 

It is the opinion of this writer that the approach 
lechnology iS 


Illinois Institute of 


not the answer to the problem of training in engi- 


used by the 


neering meteorology. Obviously, to acquaint engi 


neering students with meteorology as it affects 


engineering practice is a desirable thing; however, 
the primary need is for professional meteorologists, 
trained in basic engineering fields, who will extend 
and enlarge the scope of engineering meteorology 
through professional practice 

Engineering meteorology is still in swaddling 
clothes: perhaps it is not vain to hope that it will 
the 


now enjoyed by the field of industrial hygiene. Ac- 


soon ente! “vigorous stage of advancement” 


cording to Patty,°* “Industrial hygiene is no longer 
seen by industry as the aimless effort of intellectuals 
collecting bottles filled with nothing so that they 
can prepare long and useless discourses that few 
read o1 did 


would know what action to take.” In the sense that 


understand, or, if they understand, 
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meteorology and medicine enjoy similar problems 
of diagnosis and prognosis in the face of sometimes 
great uncertainty, so industrial hygiene has passed 
and industrial meteorology is passing through a 
stage of development which involves proving its 
worth to industry and the engineering fraternity. 
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INFINITUDE 


Beyond my heart there is another heart, 
Beyond these hearts, the world, and then an age, 


And ages in themselves ar 


e infinite. 


3eyond this world there is another world, 
A hundred million solar systems that combine 


To form a single galaxy, 


indefinite. 


From galaxy to galaxy the universe 
Expands, and ages that have been and yet will be 


What meaning have they 


for this shackled mind, 


This microcosm of Intelligence, 
That seeks, but ever binds the heart of me? 


Los Angeles, California 
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The Visa Problem 


SIDNEY PAINTER, H. A. MEYERHOFF, and 


ALAN T. WATERMAN 


Dr. Painter, professor of history at The Johns Hopkins University, is a director 
of the American Council of Learned Societies and a member of the council’s 


special committee on passport and 
the National Science Foundation, and Dr. Meyerhoff is administrative 
of the AMERICAN ASSOCIATION FOR THI 


N Ocroser 27, by formal request, spokes- 

men for the American Council of Learned 
Societies, the AMERICAN ASSOCIATION FOR 
\DVANCEMENT OF SCIENCE, and the National 
Science Foundation submitted prepared statements 
re the President’s Commission on Immigration 
Naturalization. Although the commission is 
primarily concerned with problems affecting immi- 


ion, the three organizations were specifically 
ssked to investigate the effect of the McCarran 
Act of 1950 on visits of foreign scholars to this 


intry. 
Representatives of the council, the foundation, 
nd the AAAS conferred prior to the hearing to 
sure adequate coverage of the subject without 
rious duplication, and it was quickly discovered 
that each organization felt it had a specific and 
irly defined function to perform, as the ensuing 
statements will demonstrate. The American Coun- 
| of Learned Societies, with the cooperation of the 
\merican Council on Education, was especially 
ncerned with exchange of scholars in all fields 
{ learning. The AMERICAN ASSOCIATION FOR THE 
\DVANCEMENT OF SCIENCE dealt with the problem 
it relates to scientists, supporting its stand with 
es supplied through the cooperation of the 
\merican Chemical Society, the American Insti- 
tute of Biological Sciences, the American Institute 
Physics, the American Psychological Association, 
Federation of American Societies for Experi- 
ntal Biology, the mathematical societies, the 
National Research Council, and the editorial staff 
the Bulletin of the Atomic Scientists. The 
idation gathered its background material chiefly 
government agencies interested in, and con- 
ed with, scientific Without mini- 
ng the importance of measures designed to 
ruard national security, the three organizations 
de a strong case for drastic liberalization of the 
Carran Act of 1950 and, by implication, the 
Carran-Walter Act of 1952, as well as of the 
ministration of these acts by the departments of 


research. 


te and Justice. 


iry 1953 


visa problems. Dr. Waterman is director of 


secretary 


ADVANCEMENT OF SCIENCI 


The ACLS Statement 


Ihe American Council on Education has indi- 
cated its interest in the passport and visa problems 
affecting scholars in the humanities and the social 
sciences by consulting with the American Council 
of Learned Societies about this statement and has 
had occasion in the past few years to deal with 
various government agencies concerned with this 
problem. 

soth these organizations and their constituent 
societies are vitally interested in anything that 
affects the international interchange of scholarly 
publications and personnel insofar as it concerns 
the development of their respective fields of schol- 
arship. In every field of scholarship in the humani- 
ties and social sciences the advancement of knowl- 
edge 
dependent upon contributions made in many coun- 
tries. For example, in the field of Biblical studies 
we depend heavily on the scholars in the Univer- 


sity of Jersualem who are close to the source of new 


and the promotion of research activities are 


materials. Besides this routine day-to-day interest 
in the effective functioning of international inter- 
change, the ACLS and its constituent societies sup- 
port the general policy of international intellectual 
cooperation which they share with other groups of 
our citizens in the development of a peaceful and 
friendly free world. ‘This policy has now received 
legislative formulation as a national policy of our 
government by several acts of Congress. 

In passing the Fulbright Act the Congress of the 
United States clearly expressed its belief that the 
exchange of scholars between this country and 
others served the interests of the United States. 
Congress has confirmed its acceptance of this point 
of view by generous appropriations to carry out the 
Fulbright program, both by setting up agencies to 
administer it and by supplying supplementary 
funds. 

Moreover, Congress in the Educational Exchange 
Act of January 27, 1948, made provision for in- 
terchange between the United States and other 
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countries of students, professors, and leaders in 
fields of specialized knowledge or skill. In that act 
Congress also provided for the establishment of the 
United States Advisory Commission on Educa- 
tional Exchange to be appointed by the President, 
with the advice and consent of the Senate. This 
commission consists of five members, not more than 
three of whom may be of the same political party. 
Distinguished educators, including Harold W. 
Dodds, president of Princeton University, have 
served on that commission. Thus Congress has 
made clear that it regards the international ex- 
change of scholars as a valuable contribution to 
the public interest. 

This policy established by Congress has received 
strong support from all those who are interested 
in the advance of scholarship and the promotion 
of intellectual cooperation both here and abroad. 
The various foundations and institutions of higher 
education have brought foreign scholars to America 
and facilitated foreign travel and study for the 
scholars of the United States. The personnel of 
foundations and universities have devoted a large 
amount of time and energy to administering this 
international exchange of scholars. In short, it 
seems clear that the exchange of scholars is an im- 
portant part of the policy of the United States, 
and large amounts of both public and private 
funds have been devoted to it. Anything that inter- 
feres with the effectiveness of this exchange should 
be a cause of grave concern to the country. 

The American Council of Learned Societies is 
one of the organizations that have taken an active 
part in encouraging the international exchange of 
scholars. The learned societies that compose it have 
a vital interest in the exchange of ideas and knowl- 
edge between the scholars of the United States and 
those of other lands. They also value the effect of 
this exchange on international amity and under- 
standing. The directors of the council have for 
some time been disturbed by reports that the 
policy of the United States in issuing visas and the 
administration of this policy have done much to 
nullify the effectiveness of the program. In_ its 
spring meeting the Board of Directors appointed 
a committee to investigate this situation and to 
recommend action if it seemed desirable and feasi- 
ble. 

The directors of the council are not as yet in a 
position to present statistics or to attempt to assess 
causes, but there is ample evidence of the serious- 
ness of the situation. Foreign scholars invited to 
come to the United States are subjected to exten- 
sive and humiliating inquisitions and _ incredibly 
formidable questionnaires. This alone does much to 
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prejudice them against the United States. But jar 
more serious are the delays involved before the 
visa is received. In many cases the visa has core 
so late that the opportunity to visit the United 
States no longer exists. 

These annoyances and long delays both hamyp» 
the arrangement of exchanges and create bad feel. 
ing which affects far more than the individual 
scholar concerned. Reports of these annoyances 
and delays spread rapidly, and the reputation 
the United States is gravely injured. In Englan: 
at least, there is a serious question whether th 
damage done by reports of the humiliations. in- 
flicted on scholars planning to visit the United 
States has not overbalanced the good effects of thy 


exchanges made. 

The council is fully aware of the difficulties in- 
volved in enforcing the immigration acts passed 
by Congress. It has only one suggestion to make 
Scholars are as a rule well known to their col- 
leagues, and their opinions and activities are rarel) 
secret. Most of them are attached to institutions 
of learning. Might not a statement from a uni- 
versity or research institution be accepted prima 
facie as adequate evidence of a scholar’s suitability 
for admission to this country on a nonimmigrant 
basis? 

Moreover, in the fact 
scholars are not numerous in comparison with the 
traveling public generally, and are usually coming 
to the United States to attend a particular con- 
ference or school term, with fixed and definit 
dates, it seems that possibly an expedited procedur 
for handling these cases could be established, if 
the consular authorities were appropriately in- 
structed by the Department of State regarding the 
importance of promoting the congressional policy 


view of that visiting 


regarding educational exchange. They should als 
be informed of the possible detrimental effects t 
international goodwill which might be produced by 
failure to handle these applications promptly. On 
account of the status of the parties concerned, thes 
consequences in such cases would be out of pro- 
portion to the number of persons affected. 


The AAAS Statement 


It is my understanding that the members of thi 
commission are 
testimony relative to the visa problem, which a 


especially interested in securir 


fects foreign scientists who wish to visit this cour 
try on scientific missions, rather than to immigrat 
with the intention of becoming American citizen 
The information on immigration as it relates t 
foreign scientists is meager and difficult to assemb! 
and no effort will be made to cover this aspect « 
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ibject which, however, I believe has been 

with by other witnesses. It should be noted 

he implications of visitation are so drastically 

ent from those of immigration that the two 

not only separate consideration but distinc- 
yrocedural handling. 

ie AMERICAN ASSOCIATION FOR THE ADVANCE- 

r oF SciENCE and its affiliates have been in- 

ted in assuring relative freedom of move- 

: for scientists and other professional people 

{1 one country to another, subject to necessary 

but reasonable security regulations, ever since the 

termination of the war in 1945. The Association’s 


rest is based on the experience that science is 


nternational, discoveries in basic science may occur 

ny country, and the only way in which our 

n can remain in the forefront of scientific 
nd technological development is through un- 
hampered intercommunication. The problems rela- 
to international travel, except in the coun- 
tries behind the Iron Curtain, did not become well 
lefined until the passage of the legislation now in 
force. Up to the present time there has been no 
official consideration or action with reference to 
the implications of the new legislation. 

The Association has taken official cognizance of 
problems encountered in administering existing 
legislation through its Council, which passed a 
resolution at Philadelphia on December 29, 1951. 
[The AAAS Council is the policy-making body of 
the AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, comprising approximately 250 

embers, some of whom represent the 48,000 in- 
dividual members of the AAAS, but most of whom 
ire official representatives appointed by the 184 
ffiliated societies, which are entitled to one or two 


representatives, depending upon the size of their 
respective memberships. 
(he resolution that was adopted at the Phila- 
hia meeting of the Council was, naturally, con- 
ned with the two-way movement of scientists; 
hence it deals with both passports and visas. In- 
uch as it sets forth a widespread, though by 
no means unanimous, reaction of scientists to cer- 
tain provisions of the law and to its administration, 
pertinence in this testimony, and I quote 
rewith: 

Council of the AMERICAN ASSOCIATION FOR THE 
NCEMENT OF ScIENCE is profoundly disturbed over 
resent world conditions which so severely impede the 
nterchange of knowledge even among friendly na- 
Danger to the future of our nation is implicit in 
restrictions. 

Council recognizes the need for measures which 
ffectively safeguard our security, but expresses its 
led concern over the manner in which such measures, 
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in particular the McCarran Act, are being administered, 
to prohibit American citizens from going abroad and citi- 
zens of other nations from coming here to interchange 
knowledge of science which does not affect security. 

The Council strongly urges that the administrative pro- 
cedures under the McCarran Act be reviewed and modi- 
fied so as to minimize injustices and to increase both our 
internal strength and our prestige abroad. 

The Council further urges revision and improvement of 
the relevant portions of the act, to retain the objectives of 
necessary security, but with adequate provisions to main- 
tain free interchange of knowledge that has no security 
implications. 

The phraseology of the resolution indicates quite 
clearly that American scientists have, from time 
to time, encountered difficulty in securing pass- 
ports for travel abroad and that foreign scientists 
have likewise encountered comparable difficulties 
In carrying out plans to visit this country. There 
has, of course, been no opportunity for additional 
experiences under the new legislation, but there 
is no reason to believe that the situation will change 
in any essential way. Inevitably the operation of 
any law becomes evident in its application to in- 
dividual cases, and the only effective way to deal 
critically with a law is through the discussion of 
specific cases. 

This type of procedure is fraught with dangers 
insofar as the cases presented may or may not 
possess validity. It will be readily appreciated by 
the commission that scientists and scientific organ- 
izations are not in a position to investigate, or to 
test the validity of, individual cases; yet it is im- 
portant to recognize that the invalidity of any in- 
dividual case does not in any way weaken criticism 
that would have applied had the case possessed 
validity. Fortunately, the experiences of many 
foreign scientists have been quite carefully docu- 
mented, and twenty-six of them have been pre- 
sented in the October 1952 issue of the Bulletin 
of the Atomic Scientists. I wish to enter this issue 
of the periodical in question officially into the 
record that will be studied by the commission. 
Despite the documentation, I wish to make no 
specific claim for the validity of any of the cases 
presented in detail, although I might state that 
the statement prepared by Michael Polanyi seems 
to merit careful study and analvsis. | 

[ am prepared to add to the twenty-six cases 
presented in this special issue of the Bulletin of the 
Atomic Scientists, if the commission so desires. The 
material that has been placed in my hands or that 
has come directly to the Association from in- 
dividuals involved in visa problems provides in- 
formation on eight additional cases, as well as 
some of the 
cases presented in the Bulletin. It seems of greater 


supplementary documentation for 
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importance, however, in this brief statement to ex- 
tend the testimony in a different direction, and 
also to make some effort to classify and to system- 
atize it. 

Of very serious concern to the scientists of this 
country is the fact that, within the past twelve 
months, scientists in at least five different fields 
have definitely decided against holding interna- 
tional meetings in the United States. The most 
candid reaction has come from the psychologists, 
and a statement from the American Psychological 
Association dealing with this matter has been read 
into the Congressional Record (98, [88], 5920 
[1952]). Here it was stated that, in deciding to 
hold the 1954 International Congress of Psychol- 
ogy in Canada, the psychologists agreed not to hold 
a meeting in the United States until and unless 
the existing legislation is “modified in such a way 
that visiting scientists will not be put through an 
inconvenient and embarrassing procedure in order 
to gain permission to visit this country.” 

Comparable action was taken by the Interna- 
tional Congress of Genetics in voting to hold the 
ninth congress in Italy in 1953, and the tenth 
congress probably in Canada in preference to the 
United States. Although the astronomers of the 
International Astronomical Union were somewhat 
more reticent in official records regarding the 
locale of their next meeting, it is understood they 
declined an meet in the United 
States for the same The 1954 Interna- 
tional Federation of Documentation and the nine- 
teenth International Physiological Congress will 
also meet outside the United States, notwithstand- 
ing invitations to meet here, but other reasons were 
given for the decisions in both these cases—spe- 
cifically, the unfavorable rate of foreign exchange. 

With the 
have been denied entry or who have been delayed 
in entering the United States, analysis reveals that 


invitation to 
reason. 


respect to individual scientists who 


they can be classified into a comparatively small 


number of types. 


1. In regard to foreigners who are active members of 
the Communist Party, the McCarran Act of 1950 is spe- 
cific, and no particular issue has arisen, although the need 
to deal as rigorously with visitors as with immigrants has 
been questioned. 

2. Foreign scientists who at any time past had admitted 
or alleged connections with the Communist Party have 
been given the same treatment as active Communists, yet 
their cases have possessed varying degrees of merit, to 
which adequate consideration has rarely been given. En- 
forced membership in the Communist Party without Com- 
munist sympathy, or temporary membership in the party 
for the purpose of combating Nazi occupation through 
“underground” activity, and voluntary membership that 
was ultimately renounced when full comprehension of the 


14 





implications of Communism was acquired are three t pe; 
of background cases encountered in this general cates or 
Analogous situations have been faced in dealing with (e; 
man citizens who had been forced into nominal mem er. 
ship in the Nazi Party in Germany. The new McCar:an 
Walter Act of 1952 sets up machinery for appeals by ind 
viduals in this category, but decisions are still discretio 
and hence problematic. 
3. Categories 1 and 2 are created by specific provi 
of the act, but a much larger group of prospective s 
tific visitors is affected by the administration of the 
Foreign scientists whose political records are above 
proach and whom the act was clearly designed not 1 
exclude commonly find themselves involved in the opera 
tion of machinery that has not been satisfactorily ge 
to the volume or the kind of business that must be pro 
essed. A few sensitive individuals have resented som 
the questions that are asked in conformance with the re. 
quirements of the law. Many scientists have experie: 
such long delays in action on their applications for visas 
that the events in which they had planned to participat 
in this country were things of the past before permissior 
to enter the United States was granted. A disconcerting! 
large number of scientists who were planning longer stays 
in some instances as visiting professors in educationa 
institutions—have been delayed or even precluded fro: 
entry by consular insistence on additional evidence rega1 
ing the adequacy of financial support. Only rarely hay 
the personnel in U. S. consular offices been aware of th 
dignity esteem attached to scholastic 
abroad, and the treatment that has been accorded sever: 
foreign scientists by has 
and is generating, an atmosphere of international ill wil 
that has prompted scientists in some of the Western d 
mocracies to bracket the United States with the USSR 
in respect to attitude toward foreign visitors. Inaccurat 


and distinctio: 


our consular agents generated 


and unjust as such a comparison may be, its causal rel: 
tion to the visa problem is ample evidence of defects i1 
the existing machinery of administration that demand 
correction. 

The visa situation should be viewed, and re- 
viewed, against a background in which national 
security is a dominant factor. As the Association's 
resolution of December 29, 1951, clearly demon- 
strates, the scientific profession does not minimiz 
the need to protect our democracy against sub- 
versive influences and to guard our scientific and 
technological secrets. Scientists, however, are onl) 
too acutely aware of the fact that there is no pro- 
tection against the independent discovery of sup- 
posed secrets; that scientific progress has interna- 
tional roots, that draw upon basic discoveries mad 
in many different countries for sustenance; that 
free intercommunication, which will give American 


scientists quick access to new scientific develo 


ments in other countries, is not only vital to t 
national welfare but crucial in preserving our n 
tional security. Scientists heartily endorse the ki 
of caution that excludes the subversive who see 
to obtain and to export our technological secr 


s 


and to import propaganda that aims at the ov 
throw of our democracy, but they consider a1 
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to the free flow of information into this 
ry aS an even greater threat to national 
ty. There is such a threat—inadvertent, to be 
in certain of the provisions of the present 

nd in its administration, and it is only this 
that the profession seeks to remove. ‘The 
‘ywportance of the international exchange of scien- 
t nformation has been partially set forth in an 
under that title, prepared by Wallace R. 
associate director of the National Bureau 
standards, and published in Vol. 28, No. 50, of 


Chemical and Engineering News (pp. 4332-38) 
on December 11, 1950, and a reprint of this article 
s herewith submitted for entry into the record. 


Although certain of the problems outlined by Dr. 
Brode have been accentuated during the twenty- 
two months that have elapsed since the article 
was printed, his remarks still provide essential back- 
sround material in dealing with the movement of 
foreign scientists into this country and of American 
scientists into foreign countries. 

In the preceding remarks, the impression may 
have been given that the mesh that screens foreign 
scientists seeking to enter the United States is too 
fine, and in general this is true. American scientists, 
especially those working in government labora- 
tories, Where highly classified research is being 
carried on, have, however, been perplexed by state- 
ments from the Department of State to the effect 
that the possession of a visa on the part of a foreign 
scientist is no guarantee that he is a good security 
risk, and that possession of the visa does not entitle 
him to visit laboratories in which classified research 
is in progress. We are thus confronted with the 
fact that the task of screening scientific visitors 
is being carried on so imperfectly that many who 
ire entitled to enter this country are excluded, 
whereas others, who are admittedly poor security 

obtain entry. It is understandable that the 
Department of State should be unwilling to assume 
responsibility for permitting foreign visitors to have 
iccess to classified information and operations; but 
this very fact indicates that screening cannot be 


in the consular offices and should not be at- 
pted, and that more uniform and somewhat 
liberal policies should be adopted in giving 
to scientists who are planning comparatively 
t stays in the United States. The task of screen- 
these visitors for possible access to classified 
cts and information can more effectively be 
lucted in this country by agencies that are 
d and equipped for such investigation as may 
ppropriate. 
nis rather brief and incomplete summary indi- 
that the existing legislation—and presumably 
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impending legislation—should be further reviewed 
and should be revised on the basis of experience 
that has been acquired since 1950, which was not 
available when the legislation was drafted and 
passed by the Congress. From the cases that have 


been studied and classified it may be concluded 


that: 


1. The provisions of the current law have been respon- 
sible for several grave injustices to individuals, whose ex- 
clusion from the United States must be viewed as a loss 
to American science, as well as a setback to American 
prestige and international good will. 

2. The administration of the existing legislation is un- 
satisfactory, in part because; 

a) the facilities for handling the volume of business are 
inadequate : 

b) the personnel upon whom the primary responsibility 
of administration has fallen only exceptionally have the 
background and training to handle it judiciously; 

c) insofar as current legislation requires investigative 
procedures, this responsibility cannot be assumed or 
handled expeditiously by 
delegated: 

3. Although the new legislation piovides machinery for 


those to whom it has been 


appeals from adverse and presumably unfair decisions in 
certain cases, it does not solve the major problems or re- 
move the causes for growing international friction and ill 
will; 

+. Without relaxing vigilance against the infiltration 
of Communists, the law may appropriately and profitably 
be liberalized and some of the problems solved by distin- 
guishing between those who propose to immigrate into 
this country and whose qualifications for American citizen- 
ship should be critically scrutinized, and those who merely 
plan short visits and whose scientific knowledge is po- 
tentially of value to American institutions and scientific 
organizations. 

I have no wish to leave with the commission the 
impression that scientists have a distorted per- 
spective on the visa question. The colleagues who 
have supplied me with information have men- 
tioned as many cases in which foreign scientists 
have entered this country without trouble or delay, 
as they have cases where unwarrantd difficulty or 
outright refusal was experienced. They are rightly 
concerned, however, with the imperfections of 
the law and its administration, because these im- 
perfections are creating ill will that is being re- 
flected in the increasing number of decisions on the 
part of international scientific bodies not to sched- 
ule meetings in the United States. If this trend con- 
tinues, American science faces the threat not merely 
of becoming provincial but also of becoming 
atrophied to the point where the national welfare 
and national security will suffer. Security and wel- 
fare are founded on knowledge, only part of which 
originates within the confines of the United States. 


THE NSF STATEMENT 
The invitation to the foundation was to testify 


concerning the impact of the immigration laws 
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upon science. For the most part the effect of the 
immigration laws upon science is not substantially 
different from the effect upon other professional 
and scholarly activities. In matters concerning the 
admission of foreign scientists as visitors, however, 
experience has demonstrated the existence of a 
problem of special concern to science and one in 
which the stake of the country is large. It is, there- 
fore, to this special problem that I shall confine 
my attention. 

I should like to place my remarks in perspective 
by indicating the nature of the interest and the 
competence of the National Science Foundation in 
this field. The creation of the National Science 
Foundation by Congress in 1950 was itself recogni- 
tion of a fact to which the national and inter- 
national events in the first half of this century bear 
witness: the emergence of science and technology 
as a crucial and sometimes decisive factor in the 
rise and fall of nations and the personal destinies of 
all men. The nations of the free world are now en- 
gaged in a grim and seemingly endless struggle to 
maintain the precarious balance for peace and se- 
curity. In this struggle, the decisive edge in military 
strength or, if our hopes are realized, in the peace- 
ful development of the economic resources of our 
world, is likely to go to that nation or group of 
nations which most successfully supports and de- 
velops its scientific and technological strength. 

Since the late 1930s, when the magnitude of 
this country’s stake in vigorous scientific research 
and development began to be apparent, the re- 
sources of the government have been marshaled in 
support of science. ‘Today the federal government’s 
annual budget for scientific research and develop- 
ment is of the order of 2 billion-dollars, to which 
private enterprise and the universities add perhaps 
50 per cent more. Nine federal agencies, in addi- 
tion to the foundation, pursue major research pro- 
grams covering widely the scientific fields known to 
man. The National Science Foundation, however, 
was devised in the years following the end of 
World War II, ‘“‘as a much-needed keystone in the 
structure of the national research program”—to use 
the words of the President in transmitting the 
foundation’s first annual report to the Congress. 
One of its principal tasks is to appraise the rapid 
growth of research activity, both public and pri- 
vate, and to recommend the broad goals toward 
which this effort should be channeled. The founda- 
tion is also directed by the National Science Foun- 
dation Act to cooperate in international research 
activities. It is principally in these capacities, then, 
as the adviser to the government on national policy 
with respect to scientific research, and as a major 
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agency concerned with international cooperation jy 
scientific research, that the foundation has ap. 
proached the problem of foreign scientific vis or 
under the immigration laws. 

In assessing the problem of the federal gover. 
ment, the foundation has drawn upon the exper. 
ence of other government agencies and, thr 
the wide contacts of the foundation with the sciep. 
tific community in this country, upon the exper. 
ence of scientists themselves. Upon the basis o 
formation to the foundation thr 
these channels, it is clear that the provisions of t! 
present immigration laws governing the tempora: 
admission of aliens to this country, and the ad. 
ministration of these laws, have created a problen 
If the solution to this problem is long delayed, 
seriously detrimental effect on the strength 
science in this country may be expected. Any su 
handicap to our progress in science will in tun 
unquestionably react adversely on our welfare a1 
security in the years ahead. A further consequen 
would be a weakening of cooperative relationshi 
with friendly countries in an important componen: 
of our common defense—namely, scientific re 
search and development. 

The problem arises in the restrictions on temp 
ary admission of an alien visitor, now stated 
Section 137 of the 1950 law and retained in tl 
McCarran-Walter Act. Since these restrictions hay 
been in effect since 1950, we have had an oj 
portunity to observe their consequences for scien 
Opinion among scientists is practically unanimou 
that they have brought about deterioration in t! 
relationships of American scientists with their op: 
posite numbers in countries friendly to the Unit 
States, particularly in the United Kingdom ar 
Western Europe. 

Effective scientific research calls for 
ability of an outstanding order. Such ability is 1 


available 


creati\ 


respecter of national boundaries. At a given tin 
in a given field of science the leaders in the fie! 
are usually found in at least several countries in t! 
world, and the researchers in the field in practical! 
all. Much of the progress in science is achie\ 


through the inspiration and guidance of the 
individuals of outstanding competence and ex] 
ence. For progress on the frontiers of science 


especially necessary that these leaders have oppo! 
tunities to discuss their ideas and plans with « 
other and with the large group of research wor! 
who are providing the body of research which con 
prises that field of science. Observations and « 
clusions reached by competent scientists in any 
country are invaluable to the research of scientist 
in other countries working on the same or sim 
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ems. Although I am speaking here primarily 
sic fundamental research—i.e., research on a 
tier of science—the importance of this ex- 
ive of information is no less for our applied 
rch and technology. There is overwhelming 
ence on this score. Until well into the twen- 
century this country advanced its technology 
| standard of living to the highest level the world 
seen. Yet it is universally admitted that in so 
, we drew heavily on the findings and accom- 
hments in pure science abroad. Without ready 
ss to this foreign stockpile of scientific informa- 

|. this progress would have been impossible. 
Now that we are among those in the forefront 
progress in basic scientific research, it is common 
nse and in the interest of economy to insure that 
of critical time and needless duplication do 
arise through failure of ready communication. 
Without opportunity for exchange of views and in- 
formation, delay and unnecessary duplication will 
inevitably occur. It is for this reason that from the 
very beginnings of science scientists have put a 
very high value on good channels of communica- 
tion. The value of direct communication in speed, 
in dollars, and in ultimate accomplishment is great. 
Che bulk of international scientific communica- 
tion is carried out continuously through written 
media. 
there are limitations on the capacity of the written 
word to convey complete information that can be 


It is common knowledge, however, that 


useful to cooperative effort or to the work of an 
individual which requires an intimate knowledge 
{ the work of others. It is hard to imagine this 
commission or a legislative body attempting to 
draft legislation by correspondence, or a court 
reaching a just and impartial decision without hav- 
ng seen or heard the opposing witnesses in person. 
\s in all human affairs, there is no substitute for 
nformal discussion face to face. 
(his is exemplified in a more formal manner by 
existence of a large number of international 
fessional organizations, concerned with partic- 
r scientific fields or subjects and comprised of 
these fields. 
riodically bring together outstanding scientists 


the leaders in These organizations 
exchange of ideas, mutual criticism, and mark- 
out of new lines of research along the frontiers 
cience. Much is owed to them for continued 
k on such great worldwide problems as tidal 
ves, sea level and its variation, maintenance of 
rnational standards of measurement, long-range 
‘io transmission, epidemic control, health and 
ase, sanitary engineering, meteorology, and 
dreds of other matters of concern to modern 
lization and to our national defense. Agencies 
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of this government have also recognized the value 
to this country of direct, personal interchange of 
scientific information by convening special ad hoc 
conferences to focus the best minds in science on 
a problem of particular significance. Of at least 
equal importance are the contributions of indi- 
vidual foreign scientists to the progress of science 
in this country through visits to laboratories for 
periods of research and to universities for lectures 
or seminars. 

Estimates of the number of scientists coming to 
international meetings or to laboratories and uni- 
versities in the United States are difficult to make. 
Compared to the stream of visitors to this coun- 
try for all similar purposes, including pleasure, 
which in the fiscal year 1951 comprised more than 
300,000 persons, the number of scientific visitors 
(excluding students) is small, perhaps less than 
3000, or 1 per cent, each year. But the scientists 
who do come here are important to our scientific 
strength out of all proportion to their number, for 
they consist, generally speaking, of the best scien- 
tific minds of the free world outside this country. 

I should point out that the exchange of scien- 
tific information with which we are here concerned 
does not include classified security information 
No one questions the necessity of safeguarding such 
information. Classified pro- 
ceeds without the full benefit of communication in 
this manner. From the standpoint of progress alone 


research necessarily 


there is no question that this is a handicap, but one 
agreed to be necessary. 

The difficulty with the present system of visitor 
control has been aptly summarized in the Bulletin 
of the Scientists (8, 210 [1952]) in the 


following terms: 


Ve tomic 


‘ 


In the past few vears a very large number of distin 
guished European scientists, almost all of them anti-com 
munists and deeply devoted to the freedom in which sci- 
entific truth is sought and discovered, have been frustrated 
in their efforts to come to the U. S. to share their knowl- 
(heir applications 

after 
finally 


edge with their American colleagues. 


for visas have in many cases been refused, usually 


long delay; in other cases the visas have been 
granted, but only after delays so long that scientific meet- 
ings to which they had been invited had taken place, or 
the teaching appointments for which they had been en- 
gaged had lapsed through their failure to arrive in time 


to fulfill them. 
that under the existing 


statutes at least 50 per cent of all foreign scientists 


It has been estimated 


who apply for entry meet difficulties or serious de- 
lays. This does not imply that the number of actual 
refusals to foreign scientists of permission to ente1 
is very great. The principal damage appears to 
occur in a small number of cases involving seem- 


ingly unjustified refusals to outstanding persons, 
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coupled with the tedious, cumbersome, and un- 
certain process experienced by those who do pass 
through the screen. The foundation is, of course, 
in no position to conclude that in any particular 
case the decision has been unwarranted. In some 
cases it is difficult to understand, from the public 
record, why admission has been refused. However, 
it is not so much the final outcome in any one case 
as it is the total effect of the system on our science 
and upon our scientific relations abroad which is 
harmful. 

The impact of the present situation on the 
opinion of scientists is evidenced in editorials from 
leading periodicals in this country and abroad, as 
well as in published correspondence. A brief bibli- 
ography sampling these materials is appended to 
this statement for the convenience of the commis- 
sion. 

This and other evidence demonstrate a wide- 
spread opinion that the system operates in so 
that many 
foreign scientists would prefer not to become in- 
volved with it. To the degree that this opinion 
science is 


cumbersome and _ hostile a manner 


spreads and becomes confirmed, U. S. 
cut off progressively from the contributions of 
British and Western European scientists and those 
of other friendly foreign countries. These have, 
many times in the past, been of great value to 
progress in scientific fields important as the basis of 
our progress and security. 

We must not imagine that America does not 
need information and inspiration, and cooperation, 
from outstanding scientists in friendly foreign coun- 
tries. We do not have any monopoly on scientific 
talent or the emergence of new discoveries in sci- 
ence. As I have stated, we benefited perhaps more 
than any other world power from scientific dis- 
coveries made elsewhere. The development of some 
of the most vital weapons in our armament stems 
from open, unclassified fundamental scientific re- 
search abroad. Radar, the atomic bomb, jet air- 
craft, and penicillin were perfected in the United 
States on the basis of discoveries and research in 
foreign countries to which we were given ready 
access. 

The extent to which the United States needs to 
draw scientific knowledge from abroad is indicated 


by an analysis of the nationality of scientists 
awarded the Nobel Prize. During the first twenty 
years of this award. 1901—20. forty-three awards 


Ger- 
many, twenty-six to other European nations, and 
None of the 


awards in medicine and physiology went to Ameri- 


were made in physical sciences-—fifteen to 


only two to Americans. seventeen 
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cans. Of the sixty awards in the physical sciences 
in the years 1921-49, forty-four went to Europcar 
scientists, two to Asian scientists, and fourteen t 
Americans. Although a considerable number o 
American scientists have received Nobel Prizes, 
fact remains that to date three out of four o| 
these scientific awards have gone to scientists « 
side the United States. 

I am sure that it was not the intention of th 
Congress, in refining and redefining the security 
provisions of the immigration and _ naturalizatior 
laws, to impede the progress of science or decreas 
the military security of this country by adver: 
affecting scientific research programs. I am 
as confident that, once the special problem o 
science is made known, constructive changes 
be expected. I also do not wish to claim that th 
difficulties we have experienced have been, or ar 
likely to be, 
progress of science in this country 
is a possibility. My judgment is, however, that th 
effects of the present policy, if continued for long 


catastrophic in their effect on thi 
although thi: 


can be substantial in slowing down the progress « 
this country on many important scientific frontiers 
The implications, for international relations ger 
erally, of alienating a substantial number of tl 


distinguished citizens of friendly foreign countries 
I leave to those more experienced in political ai 
fairs than I. I can say, however, that the implica 
tions for science in this country of alienating thi 
foremost scientists and leaders in scientific thought 
in friendly countries are indeed serious. What ha: 
happened, thus, is sufficiently important to the r 
search effort of this country to merit the attenti 
of this commission and, I hope, eventually of th 
Congress. 
What shall be done? 


Our survey of the problem, although not 


exhaustive one, indicates that there is room 
improvement both in the law and in its administra 
tion. We are encouraged by the fact, of which wi 
have been informally advised, that the Department 
of State has been actively investigating all aspects 
of the visitor visa problem. It seems likely that 
satisfactory solution from the point of view 

science will require not only improvement 

administration by the State and Justice depa 


ments but also some revision of the law. For Spt 


fic constructive recommendations in this field t 
foundation looks with confidence to the work 
this commission and, ultimately, the Congress. V 
would like, therefore, to suggest some approacl 
for consideration. 

First, let it be said that the foundation recogni: 


THE SCIENTIFIC MONTHL} 











cle) a 
ropean 
teen tc 
ber ol 
bes. he 
our of 
ts Out. 
of th 
ecurity 
izatior 
Creas 
vers 
n jus 
em oO 
CS Cal 
at th 
Or art 
mm the 
rh this 
at th 
i long 
ress oO] 
ntiers 
5 gel 
of the 
Intries 
‘al af- 
pli a- 
1g the 
ought 
it has 
he re- 
‘ntior 
yf the 
Dt al 
n for 
istra- 
h we 
ment 
sper ts 
hat 
Ww Ol 
it in 
par 
per 

1 the 
rk 

. We 
cl 
nizes 


HL} 





lministrative 


The 


igorous and effective security measures are 
ed under present world conditions to pre- 
the integrity of our government and our 
ry. We must be protected by adequate safe- 
undesirable or 


; against admittance of 


rous individuals on either a permanent or a 


rary basis. The foundation believes at the 
time that our people can understand that 
mphasis on the mechanics of measures for 


ity can seriously compromise security when it 


is off from access to information vital to our 


th. The question is frankly one of proper 
ice between security by isolation and security 


chnological achievement. 


\n important first step toward this end could be 


by making a distinction in the statute be- 
n requirements for temporary admission of a 
mmigrant alien and requirements for admis- 
of an alien who intends to become a perma- 
resident of the United States. Complicated 
security 


procedures, extensive 


exhaustive questionnaires, and careful 
rrogations should be acceptable as part of an 
lication for permanent entrance and ultimate 
enship in the U. S. The same administrative 


edures and criteria are not easily understood 


CRS, 


ccepted in the case of an application for a 
of a few weeks or months. It is implicit in 
suggestion, of course, that strict measures be 
ployed for screening out foreign agents, sabo- 
, and secret couriers. 
next suggestion is that the criterion re- 
ng exclusion of an alien visitor might ration- 
become present, sympathetic association with 
ion subversive organization rather than, as 
affiliation, in an extremely broad sense of the 
at any time in the past with such an organi- 
nm. It is encouraging that the Congress has 
dy taken a step in this direction by providing 
ptions for persons who in the past were so 
terminated such affiliation 
to the date of application 


ited but who have 
lor five years prior 
visa have been actively opposed to the pro- 
of the subversive organization. The change 
past to present association might be coupled 
a requirement that there be developed a 
tive listing, similar to the attorney general’s 
nder the Federal Employees Loyalty Program, 
versive organizations whose character as such 
been publicly identified by an authoritative 


or officer after due investigation. This would 


the foundation believes, to assist ad- 


ministrative officers in evaluating the nature of 


do much, 


organizations with whom foreign scientists have 
been associated in one manner or another during 
the confused and troubled years of the past two 
dec ades in Europe. 

The foundation’s third suggestion grows out of 
that 
cumulating a wealth of experience with security 


recognition our government has been a 


programs in which a balance must be struck be- 
tween security by isolation and security by techno- 
logical achievement. In order to ensure that this 
balance be safeguarded and maintained, it is sug- 
gested that consideration be given to providing for 
selective audit from time to time of applications 
for temporary admission, by a competent, reliable, 
and disinterested group with appropriate experi- 
ence both inside and outside of government 

There is one further possibility that should be 
considered, particularly if the other suggestions 
prove to be impracticable. It is a possibility that 
the foundation advances with some reluctance be- 
set apart from other alien 


cause it appears to 


visitors a separate class—one having outstanding 
records of achievement in the professions, such as 
science, s¢ holarship, and te¢ hnology, and to accord 


to this class ol persons spec ial treatment. The sug- 


vestion seems worthy ol consideration because it 1s 
among this class that the stake of this country in 
granting prompt admission is often demonstrably 


the greatest. I have in mind a separate section of 


the immigration law which, if established, would 


create a much-simplified and expeditious system 
for admitting such persons, perhaps defined in 


terms of those eligible lo! reciprocal exchange 


under the Smith-M indt Ai f 
teachers, guest researchers, professors and leaders 


‘students, trainees, 


in fields of specialized knowledge or skill’—who 


have applied for admission to this country for a 
purpose directly related to the activities of a gov 
ernment agency, an accredited institution of higher 


learning, or a scheduled meeting of an accredited 


international professional organization 
In giving my views, | speak for the foundation 
as director, but I should note that it has not been 


possible for me, within the limits of the time avail- 


able, to obtain from the twenty-four members of 


the National Science Board a direct expression of 


their opinions. I feel confident, however, that my 
position is shared substantially by all members of 


the board 
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Geographical Elements in the 
Toponomy of Mexico 


PAUL F. GRIFFIN 


The author has been a lecturer in geography at Stanford University an 

instructor in the same subject at Columbia University. After receiving his Ph.D 

from Columbia last February he was appointed to the staff of the Department 
of Geography at Stanford as an assistant professor. 


EARLY 100,000 inhabited places, each 

with an average population of less than 

300, dot the Mexico. Most of 
these bear Indian names or toponyms. Translated 
into English, these place names sound strange, 
exotic, and at times incredible to the foreign ear. 
Imagine living in a place the name of which signi- 
fies “I'll break your jaw!” (Chalco), “In the 
umbilicus” (Xico), “Where they go downhill” 
(Temoayan), or “Place of the squashed serpent” 
(Coapatongo)! In an extraordinary fashion these 
and thousands of other Mexican place names spell 
out distinctive facets of the primitive Mexican’s 
attitude toward life, and are evocative of his cul- 
tural patterns, beliefs, devotions, his preoccupa- 


face of 


tions. 

For centuries his chief preoccupation—and oc- 
cupation—have been survival. In stoic spiritual 
and physical devotion the Mexican has had to 
scratch and coddle the earth to sustain him. Count- 
less tributaries of place names flow toward this 
central stream of thought. A basic theme directly 
related to survival is that of the soil and its capacity 
to yield fruit, or its sterility, as suggested by: 
Tabasco 
Tequemecan 


“Land where the soil is humid” 
“Stony lands” 


“Sandy lands” Jajalpa or Xalpan 
“In the mud” Zoquipa 
“Where black soil abounds” Palla 


There is a logical profusion of toponymic allu- 
sions to agriculture: 


Miahuatlan 
Tlaollan 
Tomacoco 
Cuitlapan 
Xilotepec 
Ichcatcopan 
Centlalpan 
Xocotitlan 
Huitznahuac 


“Near the ears of corn” 

“Place of husked and dried maize” 
“Where there are spicy tomatoes” 
“Where there is much manure” 
“On the mountain of maize ears” 
“Cotton temple” 

“In the land of cornfields” 
“Among fruit trees” 

“Near the spinach” 
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Chiltecpintla 
Xochocotla 
Tzilacaapar 


“Place of many little red peppers”’ 

“Where acid fruits abound” 

“Smooth white pumpkin” 

“Where there are many spiny 
pineapples” 

“Where the yucca is planted” 


Huitzannaola 
Yucatan 


A substantial counterpart of the agricultura 
theme is that of water, which always has been a 
crucial factor in the Mexican’s survival. Much of 
Mexico is arid, semiarid, or subhumid. As a result 
the hydrographic element is conspicuous in Mexi 
can place names. References are made to still an 
running waters, coloring and taste of water, means 
(e.g., damming it for reserve pur- 


of handling it 
poses), negotiating it (e.g., with canoes), praising 
it, noting its scarcity or its plentifulness. To illus 
trate: 

Chacalapa 
Amaxtlan 


“In the water of shrimps’ 
“Where the water divides” 
“Where houseowners have water 


troughs” Apancalecan 


“Where there is good water” Cualac 
“Black water” Olac 

“Place of sweat baths” Temazcalapa: 
“Where fountains flow” Axotla 
‘Near the blue water” Axotlan 


Atexcapan 
Atlacholoayar 


“At the mirrored waters” 
“Where waters gush forth” 
“Where there are spiders 

in the water” 
“Treacherous waters” 
“Where canoes sink”’ 
“Where the water can be drunk’”’ 
“The people’s water” 
“Where the water is imprisoned” 
“Where waters divide into many 


Atocan 
Dexcadi 
Acalaquian 
Tacubaya 
Altepetlac 
Altenango 


parts” Atlamajac* 


Through place names an observer can read 
reconstruct the important part that hunting a 


*It is probable that this toponym signifies irrigat 


ditches. 
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have occupied in the Mexican scene. Typi- 
this category are: 
Totomaixtlahuacan 


Hueipochtla 


Michmaloyan 


ld for bird hunters” 
eat god of fishing” 

ere they fish” 

here they hunt with 
ossbow”’ 

here they hunt for 


Atlamaloyan 


irds”’ Netotomaloyan 

Where they capture 

Totomaloya 

Michoacan ( Michhuacan 


Michapan 


yirds”’ 
lace of fishermen” 
\t fishing waters” 
\ wide variety of faunal references is found 
mong Mexican toponyms—including tigers, deer, 


elina hogs, skunks, rabbits, serpents, worms, 
centipedes, scorpions, bees, flies, sparrows, frogs, 
fish, and monkeys. As a rule, the organism is 


simply mentioned, without a modifying adjective. 
Place of the skinny 


Some exceptions to this are: 
te” (Coyoacan), “Place of the mashed ser- 
ent’ (Coapatongo), and “Where armadillo ex- 


crement accumulates” (Ayotochcuitlatla 


Tuxtla (Tochtla 
Usumacinta 
Huexolotlan 
Ixcoyamec 
Tuchtlan 
Tzinacantepec 
Coatlan 


Where rabbits abound” 
‘Where monkeys begin” 
Where turkeys are plentiful” 
Place of the wild pigs” 
Place of rabbits” 
On bat hill” 
Where snakes abound” 
Woodlands of wild beasts” 

or “Hill of . . .’’) 
Where lobsters are many” 
Where worms are plentiful” 
Cloud-snake place”’ 
Where fierce beasts prey” 
[he mountain of rabbits” 
Where there are bats” 
Tiger hill’ (or “Ocelot hill’’) 
Near the pigs” 
Land raised by ants” 


Tehuantepec 
Chapola 
Ocuila 

Mixcoac 


Ocuilan 


lecualoyan 
Tochtepec 
Tzinacantlan 
Otzolotepec 
Pizotlan 
“Anthill’) Atzcapotzcalco 


(he Mexican’s concern with health since primi- 
times is reflected in many of the nation’s place 
names. Although it is highly improbable that the 
Mexican formerly associated flies and mosquitoes 
health conditions, they are included in the 
sentative list below because of their direct 
ring upon health: 


here there are hot 


healing waters” Atotonilco 
Vhere there is much 
excrement in the waters” Acuitlapan 
Where there are many 
(flies ? ) 


Wall against mosquitoes” 


Movyotlan 
Movyocalco 
Cimatan and Zahuatlan 


nosquitoes” 
Place of the itch” 
Place of medicine 
Oxitipan 
Soapayuca 
Mictlancuauhtla 


pre paration” 

: . a 
Woman’s medicine 

Place full of dead people” 
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With respect to war, Mexicans of ancient times 
were quite up to date: it was an almost constant 
affair in their world. One of the main motives for 
the belligerent practices of the Aztecs and other 
more aggresive tribes was to capture prisoners 
who might serve as sacrifices to the many gods 
who were constantly in need of appeasement. 
Mamatitla (‘“‘Among the prisoners”) is one place 
name that tends to confirm what historians have 
Tzompanco (“Place victims’ 
adds a macabre and curious 


recorded. where 
skulls are saved’’ ) 
footnote to the historian’s picture. Still other place 


“Hill of the 


and 


names tell the story: Quimichtepec 
spies”) ; Mitepec (“Village of war arrows’’) ; 
Yautlan, which means simply “Battlefield.” 

The existence of a polytheistic religion is easily 


confirmed by means of many toponyms, such as 
Huehuetlan (‘Near the god of fire or Churu- 
busco (‘Where the 
[Huitzilopochtli}’), and Mexicalcingo 
of the god Meuitli” which 
thought to be derived. The word originally was 
Mexitli”’ Mexitli, 
was an Aztec 


Previous to 
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reions sinister god of war 
“Temple 
from Mexico is 
Mexicatzinco (“Temple of 
contend, 
leader who was deified after death. 
this time, the place was known as Tenochtitlan 
(“Place ruled by the god Tenoch” 


A date given for 


historical etymologists 


according to 
one widely accepted etymology. 
the 
now called Mexico for short, is July 18 
Mexicans whimsically advise us to accept the date 
*Tis better to believe it than to try 


Mexicatzinco, 


1327. 


renaming of Tenochtitlan as 


as correct: 
to prove ae: 

Although the ancient Mexican was greatly con- 
cerned with deities, he did not neclect terrestrial 
affairs. He established many inhabited places on 
or near mountains. A conspicuous frequency of 
tells us as 
much:  e.g., Tehuantepec, Miztepec, 
Ozelotepec, Chapultepec, Pipioltepec, Cuicuitz- 
XNocotepec, Xochitepec, Moyotepec, 
Guaquitepec, Tecpatepec, Tezcatepec, Xaltepec, 
Xilotepec, Quetzaltepec, Sultepec—to mention but 
a few of Mexico’s jaw-breaking place names in 


the -tepec (mountain or hill) ending 


Ixtepec, 


catepec, 


this group. 
Mexico’s volcanic area is amply strewn with ap- 
The the latest 


volcano, Paricutin, is itself a coined word, abbre- 


propriate place names. name of 


viated from San Juan Parangaricutiro, the name 


+ Cecilio A. Robelo. Nombres Geo raficos 


Mexicanos 


del Distrito Federal: Estudio Critico-Etimol gico 
Mexico: F. Diaz de Leon Sucrs., 56-62 (1910 
t The expression is a proverb, typical of many pic- 
turesque Mexican sayings: “Mds vale creerlo que avert- 
guarlo.” 
21 
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Language groups of Mexico (after Mendizabal Jimenez Moreno). 


of the village near which Paricutin erupted. Nota- 
ble among Mexico’s volcanic place names are 
Popocatépetl (“Mountain that smokes’), Ixtac- 
cihuatl (“Sleeping woman,” which graphically 
describes the Poctlan 
“Place of Yebusibi 
“Mountain of fire that rains down’). Likewise, 


mountain’s contours), 


volcanic eruptions” 

many places are named after earthquakes: Olina- 

lan (‘Place of the trembling earth”), or Olintepec 
“Trembling mountain”). 

Mining long has been an occupation vital to 
the Mexican. Many localities are labeled with the 
names of rocks and minerals. A singular concep- 
tion is embodied in the place name which signifies 
“cold”: 


excrement of the gods” 


literally, “heavy yellow 
By the same token, 


Cozteocuitlatl 
es 


b 


ver” is Teocuitlatl. Coz, denoting “yellow” has 
been omitted. Other place names alluding to rocks 
and minerals are: 

‘**Place over salt” 

“On the obsidian mountain” 
‘Place of turquoise”’ 


Istapangojoya 
Iztepec 
Xiuhuacan 
Tepuzcululan ‘“‘Where copper is worked” 
“Natural salt waters” 
“Among the copper” 
“Among small flints”’ 
“Place of sharp stones” 


Tequesquitenango 
Tepoztitlan 
‘Tecpatzinco 
Tehuitzco 


Another environmental consideration that has 


99 


generated numerous toponyms is the climate. Som 

self-explanatory examples are: 
Yoalan 
Ecatitla 
Ecatepec 
Ixtapalcalco 
Tlac ipehual O 
Teciuhtlan 
Apipilhuazco 


‘‘Where night falls early” 
““Among the winds” 

“On the windy hill” 

“In salty, damp houses” 
“Barren place” 

“Place of stone rain” 

“Where the water hangs freezing 


Contrary to the beliefs held by some tourists that 
“Cuernavaca” is derived from cuerno (“horn” 


and vaca (Spanish for “cow’’), the word actually is 
(“tree”) and 


Nahuatl, a combination of cuahuitl 
Dominant Spanish 
during the sixteenth-century conquest of Mexic' 


nahuac (‘near’). interest 


brought about a change in the original word 
Cuahuitnahuac. 

A curious mixture of the Spanisa and Indiar 
languages is found in some Mexican place nam 
For example, Minatitlan is named after a Gene! 
Mina with the Nahuatl suffix 
-tlan (“place of”). Similar are Barragantitlan a1 
Polotitlan 


Polo). 


From 


a Spanish name) 
after General Barragan and one Seno: 


the foregoing, certain generalizatio 


about Mexican toponyms may be made. Most pla 
names end in a suffix which designates “pla 
of 


%3 


e.g., -co. Ordinarily not more than th 
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ents are compounded into any one place name. 
iently one of these elements is a qualifying 
tive, which constitutes an index valuable in 
tudy of pre-existent attitudes of the aborigines 
ird given phenomena. Since the student of the 
lization does not have access to the Indian 
iself, he must study what the Indian has left. 
s amounts to a content analysis of cultural 
lucts. 
rom a grammatical standpoint, it can be seen 
that the adjective precedes the noun in compound 
lian place names. Some frequent prefixes and 


fixes in Mexican toponomy are: -icpac (‘‘on,” 


er”), -itec or -itic (“within” or “belly”, as in 
Xalitic, meaning “on the sand’), -nahuac (‘‘near, 
uind’”’, as in Anahuac, “near the water”), -pan 
on,” “over”, as in Tlalpan, “on the earth’) , -can 
“place”, as in Michoacan, “place of fishermen” ) 
under” as in Cuauh- 


99 66 


ind -tlan (“‘near,” “among, 
titan, “among the trees,” or Tenochtitlan, 
the god Tenoch”). Tla- means abundance of the 
object expressed in the name, and -yan means place 


‘under 


n which the verb of the toponym carries out its 
wction. 

[he enormously complex language and dialect 
mosaic underlying the toponymic pattern of Mexico 
tiakes any accurate analysis difficult, even for those 
to whom indigenous dialects and languages are 

miliar. It has been established that Mexico has 
ised more than 150 languages and dialects.$ 
\mong these, Indian tongues—Nahuatl, Otomi. 
Mayan, Zapotec, Mixtec, and Tarascan 
te, although other languages are used by fairly 
Nahuatl, the language 


predom- 


large numbers of people. 


Jesis Galindo y Villa. Geografia de México. Bar- 
Labor, S. A., 89-90 (1930 


Manuel Orozco y Berra pioneered in studying th 
raphy of Mexican languages; Francisco Pimentel ex- 
nded this study and emerged with a fairly comprehen- 
picture, listing by name 108 languages and several 


of the Aztecs, is at present, and was historically, 
the most widely spoken. It is used principally in 
portions of Jalisco, Michoacan, San Luis Potosi, 
Hidalgo, México, Morelos, Guerrero, Veracruz, 
Oaxaca, and Tabasco, by more than 700,000 Mexi- 
cans. Otomi is spoken by some 450,000 persons in 
Michoacan, Guanajuato, Querétaro, San Luis 
Potosi, México, Hidalgo, Morelos, Puebla, Vera- 
cruz, and the Distrito Federal. Mayan is spoken 
by about 350,000 people in Yucatan, Campeche, 
and Quintana Roo. Zapotec is used in Oaxaca by 
about 250,000 persons. The Mixteca language 
group is used by more than 200,000 in the states 
of Oaxaca and Guerrero.{] Further to complicate 
the picture, there has been extensive language 
borrowing and constant linguistic erosion. Both 
these processes have been accelerated by the rapid 
development of the modern press, radio, education, 
and travel, so that with each passing decade it 
becomes increasingly difficult to establish exact 
etymologies of Mexican place names. To declare 
with Orozco y Berra that languages in Mexico 
have lost their “pureza primitiva” is an understate- 
ment of the problem.** 

Yet with all the accompanying complexities of 
Mexican place name meanings, the field in its 
relatively unstructured stage offers the student of 
the Mexican scene a tremendous store of knowl- 
edge pertinent to the long and colorful story of ou 
closest Latin-American neighbors. 
dozen dialects. For English-reading observers, this is 
listed succinctly in Matias Romero’s Geographical and 
Statistical Notes on Mexico. New York: Putnam, 86-88 
1898 

{ Jorge A. Vivé. Geografia de México. México: Fondo 
le Cultura, 134-5 (1947 

** Manuel Orozco y Berra. Geografia de las Lengua 
México, 13 (1886 [?]). This idea is enlarged by José N 

ygraficos del Estado de Tabas: 
México: Tip. de la Secretaria de Fomento, 5-8 (1888 
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ocial Science and 
urposive Behavior 


The author ts professor of philosophy at the University of North Carolina, where 
he has also served as chairman of the department. He is the author of Philosophy 
(1948) and of articles ranging from methodology in psychology 


of Mathematics 


and sociology to problems in metaphysics and logic. 
and politics and ts the editor of the Southern Philosopher, a newsletter. Hi 
“Elements of Philosophy” will be published by Ronald Press in the spring. 


T IS not without justice that present-day sci- 

entists are still fearful of teleological concepts, 

for we are not so far distant from the time 
when the universe was purported to have been cre- 
ated for man and when the doctrine of “proper 
places” was an accepted dictum. The controversy 
that raged about instincts is still fresh in the 
minds of many, and the difficulties of scientific in- 
vestigation that ensue when one establishes previ- 
ously conceived ends are still present. 

The interpretation in physics 
brought about achievements in the 
physical and biological sciences, and behaviorism 
in psychology impelled investigations of tremen- 
dous significance. The application of statistical 
concepts to the social sciences and the developing 


mechanistic 
tremendous 


application of nonteleological concepts to sociology 
aided in the development of the sociological sci- 
ences. But with all this an important element was 
being omitted in investigations, one which par- 
tially differentiates human behavior from physical 
events. This element was tied up with emotional 
valuations which it was advisable to omit from 
consideration for the time being. But whether we 
like it or or even animal 
behavior) 
psychoanalysis and psychiatry have made it in- 
creasingly more difficult to ignore the purposes be- 
hind behavior. In addition, problems of learning 
were seen to be influenced by the state of mind of 
the individual. Motivation has become an impor- 
tant consideration in many types of problems. The 


not, human behavior 
indicates direction. The new fields of 


mechanistic interpretation required such stretching 
to cover so many cases that it began to look as 
though the mechanistic conception might be in- 
adequate. 

* This is a modification of one of the chapters in the 


author's forthcoming book The Design of Human Behavior 
(St. Louis: Educational Pubs. [1953]). 





LOUIS O. KATTSOFF 


He writes, too, on education 


The development of the social sciences came as 
a result of the drive to gather facts concerning 
present conditions in society. In an attempt to 
avoid premature judgments concerning the mean- 
ing of the all valuational attitudes 
severely repressed. Invaluable results were accumu- 
lated and stacked away in libraries and introduc- 
tory texts. ‘The data were used primarily for the 
purpose of disproving certain current theories, and 


data, wert 


no attempt was made, at least for a time, to organ- 
ize and systematize the information acquired. The 
attitude which led to objectivity in the social sci- 
ences was so intense that it tended to overdo itself, 
and the source from which the data were derived 
gradually became overshadowed by the mountains 
of information about it. The application of sta- 
tistical techniques induced a search for uniformities 
in the data, a search which was in line with the 
current definition of scientific law as a description 
of uniformities. 

Up to this point what was happening was ex- 
tremely valuable and desirable. But two mistakes 
First, a careful distinction was not 
the emotional valuations of the 


were made. 
drawn between 
scientist as a person and the valuations of the pe: 


: 


sons whose behavior was being studied. In ord 
to avoid subjective interpretations, the social sci- 


4 


entist disregarded the existence of objective vali 
in the sense of values which conditioned behavi« 
Then when a consideration of values was forc: 
upon him, he tried merely to describe them witho 
noting their effect upon the subject who held ther 





The second error lay in the increasing failure 
take into consideration the behaving individual, 
failure which gradually began to lead to the | 
hypostatization of mental constructs. The tenden¢ 
was further illustrated in the introduction into s 
cial analysis of ““mob minds,” “social forces,” “o 
ganismic theories,” etc. Such theories as those d: 
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d by Spengler, Pareto, and in recent days by 
n, are the result of treating data in abstrac- 
rom the individuals who give rise to those 
Such an attitude makes it difficult, if not 
ssible, to comprehend social phenomena. For 
e laudable effort put into Dodd’s Dimensions 
ciety, it is difficult to recognize the results as 
iptive of social phenomena. Dodd’s attempt 
iantify is very ingenious. But his variables 
iselves often involve variables. Until there can 
be a quantification of values, attempts such as 
Dodd makes cannot do more than break ground.? 
(he reasons why individuals behave differently 
nobs from the way in which they behave else- 
re cannot be explained in terms of a new 
ind,” but rather in terms of the motivating 
forces within the individual. It is perfectly true 
that individuals act differently under different 
ircumstances; but, again, this is not because some 
xternal forces compel them so to act, but rather 
because of the interplay of values and possibilities. 
\s important as the data concerning crime, tenant 
farming, education, etc., are, these data acquire 
meaning only in terms of the values held by the 
ndividuals participating in each phenomenon. It 
is interesting to note that, although the social sci- 
ntists often speak of the necessity of eliminating 
irposive considerations in the discussion, for ex- 
ple, of institutions, the leaders in these insti- 
tions always act in terms of desired goals. 
\ consideration of existing institutions and con- 
mporary social phenomena cannot fail to indicate 
the tremendous importance for any developing 
ety of the values sought by the members of 
society. People are not concerned with some 
terious “telos,” but with their direct needs and 
ints. This means that in society, as anywhere that 
viduals live, certain end states or end objects 
the individual conceives as necessary for his 
her) continued existence in a healthful state 
the ultimate determining factors in what will 
ven and what the individual will do. The addi- 
il fact that the goals toward which behavior 
s directed are subject to evaluation in terms of 
health of individuals makes a true social science 
ble. By means of these two complementary 
epts, social science can organize its data to in- 
te desirable directions and to implement social 
esses in the direction of human well-being. 
rhaps the introduction of the concept of 
sive behavior will not give rise immediately, 
he literature on method in sociology and psychology 


ving rapidly, and no attempt will be made to cite 


l 


f it. The reader is referred to the various sociologic: 
sychological journals. 
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if at all, to laws according to which we can predict 
absolutely what individuals will do under certain 
circumstances. But neither can we predict abso- 
lutely what will happen when a patient takes one 
of the sulfa drugs. We know that there will be a 
reaction, and we know how it will affect the pa- 
tient if the patient does not react in certain ways 
to the drug. The concept of purposive behavior in 
the social sciences will indicate general trends. ‘To 
take an obvious illustration: if an individual is 
hungry, then he will seek food, if there are no other 
interfering motives or conditions. In general, an 
individual will seek to maintain or to attain health, 
provided there are no other conflicting motives or 
circumstances. The reason why an improvement in 
economic conditions may give rise to an improve- 
ment in social behavior lies in the fact that im- 
proved economic conditions make available the 
means for the satisfaction of the needs of individ- 
uals. On the other hand, hunger alone will not in 
itself lead to revolt; nor, conversely, will a sufficient 
amount of food guarantee a satisfied citizenry. 
Most people not merely want food, they want it in 
a certain way and accompanied by certain other 
values. Some people might starve to death rather 
than be fed under certain conditions. We know, 
for example, that many poverty-stricken people 
would rather go hungry than accept charity. But 


S 


they might accept the same money or food if they 
were somehow made to feel that they had earned 
it. Again, there are individuals who would sooner 
surrender all dignity and all rights rather than 
starve to death. The difference lies in the types 
and the relevant potency of the values accepted by 
Ultimately, the 
statistical frequencies lies not in their correlation 


the individual. significance of 
with other frequencies of the same type, but rather 
in their ability to indicate the strength and quality 
of the values of individuals. There is, then, an ele- 
ment of indeterminacy in all social science. The 
very attempt to modify a person’s values may cause 
a modification in other values. So, too, a prediction 
concerning the outcome of a given behavior pat- 
tern may cause the person involved to modify that 
behavior and thereby falsify the prediction. 

This analysis goes counter to the complete re- 
duction of social phenomena either to statistical 
tables or to the effects of forces or movements con- 
sidered independent from the individuals con- 
cerned. Very lttle is gained if we are told that 
the present crisis is caused by the fact that man had 
made machines and had lost control of them. Ex- 
pressions which indicate that the machine has con- 
quered man or that machines have given rise to 


social forces beyond the control of human beings 








lead us nowhere. No machine can control a human 
being; the machine ultimately remains a machine. 
Expressions of this type are either admissions of 
ignorance, efforts to evade responsibility, or at- 
tempts to hoodwink people. The construction of 
machines and the development of technology have 
placed in the hands of human beings implements 
that make the attainment of values much easier. 
The same machine, if used in one way, can give 
individuals economic security; if used in another, it 
can provide profits; and if used in a third way, can 
give power to the user. The way in which the ma- 
chine will be used will depend upon the values held 
by the person who controls it. 

In the same way, the appeal to social forces or 
social energy or to a social organism can lead no- 
where. This is not to deny that meaning can be 
given to such a term as social force. A social force 
may be viewed as an abstraction from individual 
behavior. The effect of an idea upon masses of 
people, for example, cannot be denied. But the idea 
has arisen in the minds of individuals because of 
the intersubjective system in which they find them- 
selves, and its effect will be upon individuals. 

When a craze or a fad or a style sweeps the coun- 
try these things cannot be treated as social forces, 
independent of people. The chief reason why a fad 
takes hold is that it appeals to individuals. Or it 
may appeal, but through other 
motives, such as the desire to mimic celebrities or 


not directly, 
to be considered up-to-the-minute. It is difficult to 
stop a fad, not because the fad takes control of 
individuals, but because of the complex of motives 
in individuals which causes them to accept that 
particular fad. In this sense, the abstraction of 
“social forces” can be accepted. But in no other 
sense is it a valid conception. The spread of new 
values, the criticism of old ways of behaving, might 
induce people to change their values and hence 
their modes of behavior, but the radio, as an in- 
strument for the propagation of ideas, released no 
new forces in itself. It is only those who speak 
through the radio and control the means of com- 
munication who may so direct the ideas of their 
listeners that they will tend to adopt different 
values and hence change their mode of behavior. 

Far more important than the accumulation of 
statistical data on such social facts as divorce, 
criminality, and birth rate is the consideration of 
the values sought. The statistical data themselves 
are significant as they indicate (1) a modification, 
2) a frustration, or (3) the successful attainment 
of values. Correlations of these rates with climate 
or geography or economic factors may be signifi- 
cant. But if they are significant it is only because 


26 


these factors have an effect upon the motives o 
dividuals. That climate does have an effect uo; 
activity cannot be denied; but this does not n 
that the climate causes the activity. A great dea| ; 
the variation in civilizations can be traced to 
matic conditions, not because of any mechan 
influence of the climate upon people, but ra 
because individuals must adapt to the condition 
under which they live. Any attempt to reduc 
human beings to mere pawns in the struggle o| 
natural elements is an extreme oversimplificatio: 
of the problem. The recent attempt to reduce his 
tory to geopolitics falls into the same categon 
Actually, geopolitics assumes the validity of tl 
goals of a certain small group of people and, fu 
ther, that they are superior to the goals of all oth 
individuals. Having made this assumption, the ge: 
politician considers what resources are needed 
achieve the values of that particular group. Ge: 
politics, as with all so-called realistic theories, bi 
gins by decrying values as idealistic or metaphysica 
or theological, but it ends by smuggling in a s 
of values accepted by small groups. These realist 
theories are propounded in the interest of spe 
groups of individuals, and are used in an attem] 
to befuddle other individuals and induce them | 
surrender other values in the interest of the spe 
groups. 

The proc ess of social evolution is one of develo) 
ment and change in the means of acquiring valu 
as well as in the values themselves, for the achiev: 
ment of values gives rise to the development « 
other values. More successful modes of behavior 
whether discovered as a matter of trial and err 
or reason, tend to replace out-moded types of b 
havior. What actually occurs is the individual’s a 
justment of his values to conditions. The effect « 
environment upon behavior is conditioned by 
achievable and approachable goals. The continu 
dynamic change which goes on gives rise to col 

the 
continual 


tinual modification of means of achiev 


values, as well as a modification « 
learned values. It is not possible, therefore, to la 
down a set of absolute categorical dicta that wil 
hold for any and all circumstances. But this va) 
tion cannot be used, as it has been, as an argument 
against the reality of values or the existence 
means for judging them. Ultimately, all goals : 
to be judged in terms of their positive or negat 
potentialities. Is a particular mode of behav 
conducive to the health of the individual or n 
This question can be answered only in terms 
the given situation. Although we cannot say tl 
polygamy is an evil in abstraction from the sit 
tion in which polygamy occurs, this does not per 
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conclude that polygamy cannot be said to 
ther good or bad. The judgment must be 
in terms of the individuals concerned, as well 
- conditions under which they live, but where 
health of the individuals is concerned, judg- 
ts must be made. 
is evident from what we have said that moral 
ms must vary. The only conditions under 
h moral systems could be said not to vary 
iid be conditions of absolute stasis and complete 
ormity, conditions that are impossible to 
eve. The health of an individual may not at 
be reached by those modes of behavior which 
individual believes will attain it. Whether o1 
an individual is healthy is only slightly related 
» his own opinion. An individual who insists that 
ven act is indispensable for his health may be 
completely mistaken. Only where the individual 
has sufficient knowledge and information concern- 
himself and his environment is he capable otf 
iking proper judgments. Ethical judgments de- 
pend upon knowledge and not upon mere opinion 
[he situation is made even more difficult by the 
fact that we do not have at present as much in- 
formation as we would like. Hence, moral judg- 
ents are in many cases tentative. Even the physi- 
cian does not always know what medicine is best 
for a given ailment. In the case of moral questions, 
where the individual’s health both in its physiologi- 
and psychological aspects is to be considered, 
‘problem is even more difficult. But the difficulty 
ent In a great many instances does not neces- 
irily spread to every instance. 
It is evident on the basis of what we have said 
ultimately all social sciences center around 
al questions, questions of “ought.” This does 
introduce into the social sciences any factors 
are not already present, but it is a specifl 
cognition of the basic factor in all human be- 
or. The reason for the lack of success of various 
il experiments lies in the failure to recognize 
People who unite to form groups dedicated to 
tain values should make sure that in no impor- 
set of values do they have basic differences 
is, unfortunately, the case in all attempts to 
ip international agencies for peace while re- 
I 


ng the notions of national sovereignty and 
onal interests. Social experimentation must 
nize the existence of values and the concomit- 
fact of purposive behavior. It is quite possible 
tudy environment or to study psychological 
esses in abstraction, but this abstraction must 
cognized and repaired if inferences are to b 
n from these studies. The social situation 1s 


ntersubjective field, consisting in a unity of 
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environment, behaving person, and end state. We 
have called the social situation an “intersubjectiv: 
system” to emphasize the fact that there is inter 
action, not a superentity. 

Social therapy will direct itself 
these three aspects, always keeping in view the 
values involved and their relationship to th 
health of the individuals. To improve slum areas 
will not in itself lead to an improvement in the 
lives of slum inhabitants. As long as the values 
which the slum dwellers hold are slum values, no 
amount of improvement of conditions will be 
sufficient. ‘The effect which has been found—that 
is, that witn slum clearance there has come a de- 
crease in criminal behavior and an increase in the 
quality of the actions of slum dwellers—is the re- 
sult of the fact that improved living conditions 
make it easier to achieve basic needs, and hence 
to develop new values. The improvement in the 
lives of people as a result of slum clearance, housing 
projects, ete., is an indication of the ease with 
which values can be modified to fit the environ- 
inent as well as evidence that the slum values ar 
not innate but learned. The psychological effect of 
a new suit of clothes is frequently far beyond the 
value of the clothes. What happens, in fact, is that 
the new suit of clothes changes the attitudes of 
others toward the wearer, who then begins to thin 
in terms of a different set of values. Environment 
has a definite effect upon the behavior patterns of 
individuals, but this effect is the result of the re- 
lationship that exists between environment and 
the achievement of many values. Where the en 
vironment is such that only a few values can _ be 
achieved, and all the energy of the individual must 
be directed toward maintaining himself, very littl 
social progress is possible. 

In the same way social therapy will be directed 
Where the individual 


can no longer achieve his desires, and for one rea 


toward behaving persons 
son or another does not chan ec his behavior pal 
terns, a re-education of the individual must. bs 


undertaken. Here, again, the important element 
is to educate the individual to act in those ways 
that will enable him to achieve the greatest amount 
of values conducive to the greatest amount of 


health for himself. Where the 


be educated into a new mode ot behav Ol ther 


individual cannot 


he may be placed in an institution where he w 
be prevented from injurine himself and others. In 
every case we are concerned primarily with thin 
that ought to be sought and things that « nt to 
f health. The existenc: 


ot soc ial problems means the existence of I 


he done to achieve a stat 


sought for and things done that are not con 








to the health of the individuals. The concern 
which sociologists show for social problems is based 
upon the destructive features of many aspects of 
the social situation. It is desirable, therefore, that 
the social sciences recognize these facts and define 
both the health of individuals and the conditions 
conducive to that health. In those cases where 
social conditions are detrimental, it behooves the 
scientist to describe the conditions and to propose 
remedies for them. Social scientists are the physi- 
cians of the social system. That they are not ac- 
cepted as such is due as much to their own mis- 
taken values as to the refusal of people to value 
them. 

Such a point of view will make social experi- 
mentation possible. If values are the basic features 
of social behavior, then clearly the manipulation 
of these values will be the essential feature in the 
study of society. The difficulty with any present 
attempt to experiment on a social basis lies in the 
difficulty in controlling the innumerable factors 
that are constantly affecting each other in the 
social situation, plus the inability to determine 
what constitute the important factors in a given 
situation. Statistical indicate inter- 
relationships, but not causation. Recent develop- 
ments in statistical analysis, known as factor analy- 
sis, enable the student of social phenomena to 
factor out the basic elements in a given set of 
data, to sift out those elements common to the 
various sets of data. Obviously, what is not in the 
data could not be derived from the data. Hence, 
the elements which in the individual give rise to 
the phenomena that are measured may frequently 
be hidden from the view of the investigator. In 
any case, the obvious fact to which we have re- 
ferred frequently, that a change of environmental 
factors does not in itself necessarily bring about 


correlations 


new situations, is the keynote of the difficulty of 
social experimentation. What gives rise to behavior 
is a value, and if we wish to change behavior and 
hence social phenomena, we must therefore change 
the values maintained by the individual. Social ex- 
perimentation can consist, therefore, in setting up 
situations in which individuals are given the oppor- 
tunity to obtain the objects of their behavior and 
others in which their achievement is frustrated. Or, 
keeping certain values as constant as possible, en- 
vironmental factors may be modified to a greater 
or less degree and their effect upon the values and 
hence the behavior of the individual noted. A 


> 


given social situation can be modified and ‘h 
effect upon the health of individuals noted. C 5p. 
trol becomes possible because the control is dj- 
rected toward the means of achieving value 

well as the values themselves. Whether or n 

given social policy is desirable, therefore, can by 
determined by viewing its effect upon the health 
of the individuals. A great deal of such exper 
mentation does seem to be developing gradual 


l 
The experiments on neuroses in animals, and th 
lowa experiment on children to determine t¢! 
effects of group organization, are indicative of ¢! 
interest in these problems. 

We must never swerve from the basic questi 
that need to be decided in the case of social policy 
not a monetary cost or consistency or inconsisten 
with a given set of institutions or a tradition, | 
the effect upon the health of individuals. Certair 
laws are immoral not because lawyers say so 
because the Supreme Court decides so, but only 
because they lead to unhealthy results in individ. 
uals. Laws that give rise to inequalities or to in- 


justices, or set up situations in which individuals 
are compelled to violate them, are not conducive 
to the health of the individual. Moral standards n 
matter how ancient, traditions, folkways, institu- 
tions, no matter how venerable, are not acceptab! 
if they no longer effect the purposes toward whic! 
they were originally aimed, and have not acquired 
new values. Unless it can be shown that greater ill 
health would result from abolishing them than 
from maintaining them, they should be abolished 
Social science cannot divorce itself from its appli- 
cations any more than any other science can. ‘Th 
findings of the social scientists, therefore, as Lyn 
has pointed out in his excellent book, Knowle 

for What? are to be tested in their applications t 
social systems. The laboratory within which th 
social findings are tested is the social system itsel! 
Once the social scientist recognizes this fact and 
courageously makes his decisions in the light of the 
best knowledge available to him, social science will 
become probably the greatest tool for the improve- 
ment of civilization that the world kas ever fou 

But this will necessitate the clear-cut recoegnit! 

of the existence of values and of the fact that it 

the business of the social scientists do determ 

what is a positive value, as well as the best means 
of achieving that value within the existing limi 


tions of the intersubjective system. 
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N HIS paper “Biology and Urban Areal Re- 
search” in Tue Screntiric MOnruty (July 
1951), Francis C. Evans, of the University of 
ran, comments that “the rise of the city has 
possible only through man’s domination of his 
3ehind the disharmonies 


oundines,” and adds, “ 


modern urban community there seems to be 


lack of effective regulation.” The study of the 


ern city, and of its inhabitants human and 
ul, as an ecosystem, still awaits comprehen- 
treatment. It may, however, be of interest to 
ut the following brief synthesis of investiya- 
made at different times on some of the zoo- 
il “disharmonies,” and on measures for thei 
ve regulation that are being or might be 
man in his efforts toward 


ertaken by urban 


more complete domination of his surroundings 


Many of these disharmonies, both physical and 


tal, are associated with the prevalence of vari- 
the multiplication of which has 
obsolete buildings and building 


inimal pests, 
favored by 
ods. Among the most serious insect pests oi 
nt-day cities is the bedbug, stated in 1937 to 
‘ source of greater or less discomfort to ove) 
million inhabitants of Greater London; and 
n the larger cities that it occurs in greatest 
ntration. No definite figures were available 
from 1936 onward, the Medical Officers ol! 
h of a number of British towns, in accordance 
a recommendation from the Ministry ol 

published in their annual reports particu- 
{ the number of houses found to be infested 
Cimex lectularius, and of those disinfested. 
these and other figures, it was possible to 
re tables! giving the number of houses known 
nfested in each town as a percentage of the 
umber of inhabited houses. In twenty-three 
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since 1952 of the newly constituted Welsh Com 


Conservancy. He 1s past president of the Cardif 
Naturalists’ Society 

towns for which figures were available, it was 

found that the known degree of infestation in- 


creased, in the great majority of cases, along with 


the order of magnitude of the town. Thus, of the 


six smallest towns, with under 25,000 houses each, 
five had a percentage of infested houses ranging 


only from 0.12 to 0.30; of the six largest towns, 


with over 100,000 houses each, five showed per- 


centages ranging from 0.79 up to 2.2; of the towns 
of intermediate size, the majority lay in the classes 


of intermediate infestation (between 0.31 and 0.70 
per cent). But bug infestation, not being a “noti- 
fiable disease,” was no doubt commoner than indi- 
cated by these figures, which are of interest as sug 
eesting the relative conditions in large and small 
towns, and not as criteria of the absolute degree of 
infestation or as a basis for comparison between 


one town and anothet 


It may be mentioned, however, that the town 
showing the highest degree of known infestation 
2.2 per cent) was characterized by its many rows 


of back-to-back houses: that is, each house was 
structurally united to and continuous with three 
others, one on either side and one behind. Such 


still the time almost half 


the total houses in the to 


houses constituted at 
wn, although this propor- 
it of large-scale civic 


1 res 


tion was decreasing as % 
replanning. Indeed, the part which improved build 
ing design can play in reducing this pest is so im 
portant that the Report of the Committee on Bed 
bug Infestation, issued in 1942 under the au 
of the Medical Research Council, included a dé 

“Building Relation to 


The 


with the reducing of harborage to a minimum by 


Spice 
I 


tailed section on Design in 


Bedbug Infestation.” recommendations deal 


appropriate attention to foundations, floors and 
also 


skirtings, walls, roofs, picture rails, etc; and 








with facilitating disinfestation by planning build- 
ings in simple, rectilinear, accessible compartments. 
Application of the methods recommended will, it is 
hoped, save future urban dwellers from the ex- 
perience of housewives living, as recorded by Mar- 
gery Spring Rice, in houses where “The bugs 

in the rotting woodwork cause endless extra work 
in an endeavour to be clean. It has been necessary 
to sit up at night to keep the bugs off the small 
baby.” 

Measures for the control of the chief mammalian 
pests of urban man, the house rats and mice, may 
also contribute incidentally to the reduction of the 
in the absence of human hosts, 


bedbug, which, 


may derive sustenance from them. Cases are re- 
corded of bugs surviving in houses that had been 
empty for over two years, and it is known that 
they « the blood 


though how far they do so in nature is not yet 


an feed on of rats and mice: 
established. In the laboratory they can and do pro- 
duce a normal number otf fertile eggs on such a 
diet. But, apart from this possibility, the rodent 
population in itself is well known to constitute, at 
the least a source of annoyance and anxiety, and 
at the worst a erave danger to health, for city 
dwellers. Much research on the numbers and habits 
of the brown rat (Rattus norvegicus), the pre- 
dominant rat in our towns today, has been pub- 
lished both in Great Britain and in America, and 
need not be enlarged upon here. ‘The writer may 
simply mention that in the course of routine ex- 
aminations of rats undertaken over a period o1 
years for the Cardiff Public Health Department, 
he inspected in one year 1108 brown rats from a 
single city refuse dump (now filled in and con 
verted into a sports stadium). 

The 
however, mainly concerned with the examination 
black Rattus the chiefly 
found on seagoing ships——for fleas and other ecto- 


parasites. The plague flea, Yenopsylla cheopis, the 


routine investigations mentioned were, 


of rats rattus rat 


potential carrier of bubonic plague, was found dur- 
ing the late 1920s to constitute 78 per cent of all 
fleas found on rats from seagoing ships, the re- 
maining 22 per cent being almost entirely Nosop- 
syllus fasciatus, the species associated with the 
brown rat. Away from the docks, in the city area 
where most of the rats are of the brown species, 
plague fleas constituted only 3.5 per cent of the 
total. The situation in shore premises at the docks 
though black more 

] 


numerous than brown, the plague flea numbered 


was intermediate: rats were 
only 21 per cent of the total fleas. 
It was later found, however, that among rats 


from shore premises at the docks the percentage olf 


30 















































Diagram showing how the proportion of houses |} 
with in twenty 


and 


to be infested Cimex lectularius 
towns in England Wales 
the order of magnitude of the town. (Based on 


son, C. Bull. Entomol. Research, 32 [1941] 


increased w 


M 


generally 


plague fleas decreased considerably from abx 
1930 onwards—from 21 per cent to 5.5 per « 
Statistical analysis of corresponding data (whi 
unfortunately are not available) from other por 
would be necessary before one could base any « 
clusion on this; but it may be noted that this « 
crease began soon after the coming into forc: 
1930 of the Public Health (Deratisation of Ship: 
Regulations in 1929. Since then it has been obli 
tory on vessels coming from a foreign port to pi 
duce a deratization (or exemption)  certifica 
issued at an approved port within the previou 
months. 

These investigations suggested an inquiry 
the position of the black rat at British seapo 
generally; and this was undertaken, with the « 
operation of the medical officers of health cor 
cerned, just before the outbreak of war in 19 
The that the 


rats (almost always black rats 


results! indicated average numil 


of per ship j 
gated, and the percentage of shipping requirii 
that, d 


spite this and prec autions taken to prevent pas 


fumigation, had declined considerably; 
of rats between ship and shore, several ports st 
showed an undiminished black rat population « 
shore—-at the docks and sometimes in other pla 
as well; and that in ports which did show a d 
crease on shore, comparison with the figures 
brown rats usually indicated that the decrease aj 
plied to both, and was not necessarily relate: 
ship-deratization measures. The black rats 
capable of maintaining itself in some numbe 
British seaports without receiving any larg 
cruitments from ships. Commenting on. this, 
chief medical the Ministry Hi 
stated in his Annual Report on the Health of} 


Nation that the survey indicated the necessity 


officer to of 


THE SCIENTIFIC MONTHI 


Percentage Size of Tom el 
of Houses Under 25,000~ 50,000~ Ove 
known to be 25,000 | 50,000 100,000 100, 0% 
infested Houses | Houses Houses Houses 
Over 1410 e 
= 
0291-1410 * ba bd 
0.71-0.90 € 
051-0.70 e eie*e 
0.31-0.50 ee = € 
e608 ya 
0611-0230 e®e* F282 @ 


\ 











s against the species not only at docks but 
tance therefrom. The same is true of some 
ts in the United States; of the rats taken by 
ippers in San Francisco during 1936 and 
ilmost one quarter were black rats, nearly 
m the area rebuilt after the great fire of 1906. 


s last point emphasizes that special attention 





construction of new buildings is among the 
mportant measures to be taken against the 
rat in modern cities, since it appears that 
(forts of this adept climber to recolonize sea- 
have been aided by such developments as 
xtension of the telephone system and the re- 
| of kitchens from basements to roofs. The 
‘-off of floors, ceilings, etc., from upper floors 
roofs, and the provision of really effective rat- 
rds where there is any connection between one 
ind another, are among the measures recom- 
d. The brown rat, on the other hand, is of 

» a burrower, and it is instructive to notice the 
uled analysis made at Manchester of the causes 
it infestation. During the three years 1934—36, 


N 791 premises were found to be infested, and in 


67 per cent of these the infestation was due to, or 
ociated with, defective or disused drains o1 
rs. Similarly at Glasgow, “rats were found to 
ining access . . . through apertures in the 


h 


inder the ground where service pipes su 
water, drains, etc., entered the buildings. 
More care should be taken to seal all open- 

n walls.” 
lhe part played by domestic cats and dogs in 
lestruction of house rats and mice is difficult 
to assess* and is probably overestimated; though 
be suggestive that of a representative sam- 
ibout 3000) of Cardiff households from which 
mation was obtained the percentage which 
cat ranged from only 30 per cent in re- 
built housing up to 75 per cent in olde: 
dated districts, where rodent pests are likely; 
1 suitable harborage. Some breeds of dogs, 


Ti 

as terriers, may also contribute to rodent 
ol. 

\ the other hand, both spec ies are the hosts of 
nber of animal parasites, some of which are 
erable to man, and the doe as a factor in 
accidents receives considerable publicity in 
ess of Great Britain, where the animals are 
lowed to wander at will. Actual figure 
ed by ten towns of varvine size in Britain 
te that dogs are concerned, as victims or in 


ther way, in rather under 200 out of every 


however, Jackson, W. B. J. Mammal., 32, 458 
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1000 street accidents in these towns, and that, ot 


these, four or five may result in injuries to human 
beings. Records of people bitten by dogs in these 
towns indicate (even allowing for unreported 
cases) that in proportion to population this is a 
necligible trouble. In any case the eradication of 
rabies in this country by stringent quarantine regu 
lations has banished the danger once so commonly 
associated with dog bites, although the danger is 
still appreciable in towns in the United States and 
elsewhere. (These and other aspects of the in- 
fluence of the dog in urban communities are dis- 
cussed in a paper awaiting publication. 

The keeping of domestic animals, however, 
should probably be associated less with the health 
aspects of urban zoology than with the less easily 
assessable psychological needs that are due to 
the almost complete severance from nature of 
many modern city dwellers. One need not be a 
psychologist to appreciate the significance of the 
contrast between the early medieval town, which 
Mumford in The Culture of Cities describes as 
‘adequate .. . on the biological side.’ with its 
cows and horses, its houses where “one awoke 
to the crowing of the cock, the chirping of the 
birds nesting under the eaves,” and the twentieth- 
century towns where, for example, “most of the 
inhabitants of modern Scotland . . . grow up out 
of touch with nature, the rhythm of the seasons, 
and the relationship of man to the soil. Their 
mental conditioning by a man-made environment 
of concrete and steel, stone and brick, must pro 
foundly affect their outlook.’ 

Robert Sinclair, in his Metropolitan Man, men 
tions that, of a class of London senior schoolgirls 
before the war, five had never seen a live cow 
Even the horse, familiar for much longer on city 
streets and quaysides, has in many towns practi 


cally disappeared. 


Among all the sights of the docks [wrote Hermar 
Melville} of his visit to Liverpool a century ago], the 
noble truck-horses are not the least striking to a strange 
Chev are large and powerful brutes with such sleek anc 
lossy coats, that they look as if brushed and put on | 

valet every mornir They march with a_ slow | 
stately step I} truckmen themselves are almost 
as singular a race as their animals. Like the Judiciary 
in England, they wear gowns——-not of the same cut an 
colour though——which re h below their knees d 
hobnailed brogans Thev are a reserved, sober-sid 
set... . spending so n uch of their lives in the high-bred 


ompany of their hors 


Even in 1921 there were in Liverpool 2078 stabl 
containine 9940 horses: by 1934 there were only 
1066 stables with +168 horses 

+ In his partly autobiographical novel Red 








The majority of carters [observes the Merseyside 
Social Survey carried out by the University of Liverpool] 
are engaged about the docks, carrying goods from the 
quayside to the railway or warehouse. . Today, not 
only are goods generally loaded into or unloaded from 
railway wagons at the quayside, but motor transport 
has in many cases replaced horses . . . as might be ex- 
pected in a declining trade, there is little recruitment of 
With the decline in importance of 
the trade, there seems to have gone a certain decline in 
the professional pride of the carter. A generation ago, 
we were told, the carter had his own uniform of white 
moleskin trousers, which were always clean on Monday 
morning, blue coat, blue socks, and heavy boots, with a 
special kind of apron. Today these have been replaced 
by corduroys and even by fancy socks and shoes. 


new entrants. 


For many townspeople today, therefore, the 
domestic cat or dog may represent their only con- 
tact with the world of 
miliar to their ancestors; and further reduction of 


four-footed creatures fa- 


such contact by restrictions on keeping cats and 


which various (no doubt 
rightly) have judged necessary both in old tene- 
ments and in new blocks of flats, has aroused pro- 


tests from tenants in many towns. Where the sepa- 


dogs, corporations 


rate-house-with-garden principle is practicable, the 
wishes of such tenants may be reconciled in 
greater degree with the legitimate requirements 
of their neighbors. No statistics on the numbers of 
urban cats are readily available; but an investiga- 
tion® made in two of the largest towns in Wales— 
Cardiff and Newport—indicated that house-kept 
cats probably numbered at a minimum about 10.5 
per cent of the human population. In addition, the 
numbers of stray cats destroyed annually in larg: 
towns, by the Royal Society for the Prevention of 
Cruelty to Animals and similar organizations, may 
range from | to 3 per cent of the human inhabi- 
tants: Edinburgh, 1 per cent; Glasgow, 2 per cent; 
Liverpool and Cardiff, 3 per cent; and Boston, 3 
per cent. The minimum number of dogs, as esti- 


mated from the licenses issued in each of ten towns 





in Great Britain, approximates fairly closely jy 


most cases to 5 per cent of the human populatior 

As a counteractive to the “man-made envy 
ment of concrete and steel, stone and brick” 
be mentioned the emphasis laid on additional ] 
and open spaces in the new town-planning sch¢ 
‘Parks are, in fact,” say Hesse, Allee, and Sch 
in their Ecological Animal Geography, “the 
of situation richest in bird life in the temperat 


latitudes.” In the satellite garden city of Wythen. 


shawe, for example, with 1000 acres reserved { 
a permanent agricultural belt and another 100 
for open spaces out of a total of 5500 acres, an 
with its wide pathways bordered by trees an 
flowers, bird life will find many more favorabl 
haunts than in the parent city of Manchester. 


It need hardly be stressed that the data available 


for some of the foregoing inquiries were of a pro- 


visional and incomplete nature. They provide 
however, within their limits, a preliminary pictur 


of the ramifying interrelations of urban man an¢ 
urban fauna. Such a picture should prove useful 


in efforts to rectify, from the biological aspect, the 


lack of effective regulation that lies behind some o! 


the disharmonies of modern urban communities. 


An exhibit embodying much of the foregoing in- 
formation has, for some years past, attracted con- 
siderable public attention in the Department o! 


Zoology in the National Museum of Wales. 
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be learned from an inscription on the outside inscription. Variant forms were: (1 


SCIENCE ON THE MARCH 


A BRONZE STATUE FROM MAREB, YEMEN 











pi _— 


1 aati —s ’ ahd 


1. On February 12, 1952, owing to the collapse of local security, the American Foundation for the Study of 


archaeological expedition to Mareb, Yemen, capital city of the Queen of Sheba, ceased excavating the 
monumental eighth-century B.c. temple of ’Ilumquh (dedicated to the moon-god, premier deity of ancient 
Under the leadership of Wendell Phillips, the expedition members escaped across the desert to eventual 
in the Wadi Beihan, Western Aden Protectorate, leaving behind in Yemen all expedition equipment, sup 
and recently discovered Sabaean bronze and _ alabaster sculpture 
HE short but exciting Yemen expedition of — sisted of a court surrounded by a peristyle. Among 
the American Foundation for the Study of other things uncovered were three bronze statues 
Man devoted itself at M4reb to excavating and the foot of a fourth, all found 35-100 cm 
reat Himyaritic temple known as Mahram above the floor of the forecourt of the temple 
Fig. 1). A large, oval structure, it was built It was the custom 
offer to their deity one or mort 


of ancient devotees of the 


eighth century B.c., was named ’Awwam, moon-god to 


vas dedicated to the moon-god *Humquh, as — statues set on a stone base containing a dedicatory 


1) the inscrip 


temple. Circumstances permitted complete tion cast on a metal (bronze, so far as is known 


ition only of the entrance hall, which con- — plaque fastened to a plain stone base: (2) the in 
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scription on the front of the statue itself with the 

base plain; (3) the inscription on a metal (bronze) 

plaque, occasionally on stone, without statuary. 
The the three 


found lying on its left side at the base of a pillar, 


largest of statues, which was 
measures 93 cm. It represents a man who, with 
head erect, is walking rather stiffly, with a slow 
and determined step (Fig. 2). Both fists are thrust 
out before him, with the upper arms nearly vertical 
and the elbows bent; in his right hand he probably 
once held a staff or scepter, which is now missing, 
leaving only a hole through the fist where it had 
been inserted; in the left he still holds between the 
second and third fingers his official seal, the design 
on which now appears only as an oval boss. 
Statues as large as this are rare, although, judging 
from footprints on other stone bases, they were 
occasionally more than life size. 

In the statue found at Mareb the man’s skirt, a 
rectangular piece of cloth, is wrapped snugly 
around his thighs, with the right end overlapping 
the left. The open end of the skirt, being pulled 
taut about the waist, creates an interesting curved 
line from above the left hip to the center front. 
The difference in circumference in the top and 
bottom of the skirt causes the left end to hang 
slightly lower, thus breaking the otherwise straight 
line at the bottom. A broad belt hides the top edge 
of the skirt. It is of even width, without knot or 
buckle, except for two narrow ends hanging down 
the back, which are probably intended to represent 
loose ends or tassels. Stuck into the belt, a little 
to the right and pointing toward the center, is a 
The 
straight, with a slightly bulging round end. The 
handle of the dagger is thick at hilt and butt, and 


sheathed dagger, or jambiya. scabbard is 


studded with four large rivet heads. Such jambiyas 
are still carried in South Arabia, but the scabbards 
have turned-up points. 

Over the man’s back a lion skin is draped—its 
forepaws crossed in front across his chest, its hind 
paws gripping his thighs. No clasps for holding the 
paws in place are indicated. The lion’s head hugs 
the back of the man’s neck, and its tail hangs to 
the back edge of his skirt. The head of the lion 
is small and almost unrecognizable, and the paws 
look like human hands. Apparently the lion skin 
was extremely thin, for the shape of the man’s 
shoulder blades is distinctly visible through it. 

On his head is a thick, knitted cap—indicated 


by three rows of knobs—-encircled by a double 


band of ribbons, which are tied on the left side 


just above the ear. On the right side the ribbons 


project abruptly, leaving a small hole for the in- 


sertion of some ornament, such as a_ feather. 


4 





Above the ribbons the rows of knobs, conver 
toa point at the crown of the head, become nat 
and indistinct. 

The torso is modeled in broad, flat planes. ' 
small folds of flesh at the base of the neck prob: 
represent the collar bones. The legs are strai 
with a sharp ridge running down the front, ar 
curved incised line, from the ankles to the kr 
outlining the muscles of the calves. Another shar 
ridge runs up the front of the neck, which is slig 
conical, tapering upward to the broad, stiff head 
the irises 
being indicated by incised circles in the center 


The eyes are large and conventionalized 


the eyeballs. The eyebrow, a sharp ridge above th 
eye socket, follows the curve of the upper eyelid 
The nose is large, arched in profile, and the nostri 
are deeply indented. The mouth is a narrow slit 
and a lightly incised line runs down each side « 
it from the nose to the chin. A beard of tight curls 
indicated by rows of knobs, extends from the ten 
ples to below the chin. The ears are large an 
simply modeled, with large bulbous lobes. 

This is a statue of a man whose nam 
Ma‘adkarib, indicated on the anterior part of th: 
shoulders, is well known in Qatabanian and it 
Sabaean. The front of the statue is covered wit! 
a lightly engraved inscription running from th 
shoulders to the bottom of the skirt, and continu 
on the right knee: 


‘mdhr/bn lh 
y‘tt/bn/kr(?) 


t/hqny/’l 


‘Ammdahar, son of Laha- 
y‘atat, of [the family of] Kar(? 
t, has dedicated to ’II- 
mqJh/slmn/dhb umgjJuh, this statue in bron- 


Rif. 0 0 0 ze 


The first name, ‘Ammdahar, is specifically Qata- 
banian, as shown by the name ‘Amm, ‘“‘moon-god,” 
principal divinity of the kingdom of Timna‘. Ar 
example of this name was found in Mukéras. Th 
father’s name, Lahay‘atat, is also found frequenth 
in Qatabanian. At the beginning of line 4 the let 
ters “mq” of the name of "Ilumquh, moon-g 
principal deity of Saba’, can be restored. Ther 
no clue to the relationship between ‘Ammdal 
the donor, and Ma‘adkarib, the person represent 
by the statue. 

A longer inscription appears on the chest of | 
second statue from this same group: 


Muyata 


and 
Natlaynahan, 


yt’ mr/wmyt‘'/ntlynhn/ Yata‘’ amar 
of [the family of] Sara’hu 
*Tlum 


"Awwim, tl 


bny/Srhmw/hqny/"lm 
has dedicated to 
lord of 


two Sstatucs 


gh/b‘l/’wm/mtlInhn quh, 
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‘Awwam 








nyhmw/zy in bronze and their two 


children Zay- 

tt/bdt dil and Karib‘atat, because 

‘Imgh ‘Tlumquh has accorded them 
[:the two children] 

hw that 


which he [:’Ilumquh 


promised him [: Yata‘- 
“amar] 
ynh and whom he may pro- 


ttr tect. By ‘Attar 


and “Ilumquh 


actually Mahram Bilqis) is the temple 

Ilumquh, as the text indicates, but also of 
Bull Lord.” another name for the same divinity. 
lhe final invocation cites ‘Attar, stellar god ha- 

tually put first in the invocation, and *Ilumquh, 
the principal lunar god of Saba’. 

(he statues were probably intended as portraits: 
the first that of Ma‘adkarib, whose name is in- 
scribed on the back, the second and third those of 

two sons of Yata° amar, who, according to the 
cond inscription were consecrated to the divinity 
is well as being represented by the two statues. 
[he reasons for the dedications, as stated in the 
second inscription, were: (1) gratitude for a 
special favor, and (2) petition for protection in 
future. 

Stylistically, the first statue is reminiscent of 
Phoenician sculpture and has its closest parallels 

Phoenician and Cypriote statuary from the 

rhth to the sixth centuries B.c. South Arabia was 


connected with Phoenicia by trade relations begin- 


not later than the tenth century B.c. 
FRANK P. ALBRIGH’ 
ALBERT JAMMI 
{merican Foundation for the Study of Man 


New York 





Fic. 2. Front view of bronze statue of Ma‘adkarib. In 


spare moments the explorers restored the broken right 


foot and left arm with iron rods and cement and 
mounted the statue on a stone base Ma‘adkarib thus 
stands majestically surveying the modern Mareb much 
as he did the ancient city centuries ago 
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GRASS HERBICIDES IN TODAY’S AGRICULTURAL ECONOMY* 


HE idea of grass as a weed is, justifiably, 

quite far removed from the mind of the 

average person. The mental image evoked 
by the word “grass” varies with the individual, but 
in most cases it is a pleasant picture. The city 
man visualizes fairways, parks, and home lawns, 
the stockman sees endless miles of Western range- 
land, and the agriculturist pictures fields of small 
grains. Man has been increasingly dependent on 
grasses for his food ever since the first nomads 
began to give up their precarious hunting life for 
the surer returns of tillage. As a result, this close 
association has fostered most of the world’s greatest 
civilizations. The rice culture of Eastern Asia, the 
wheat and barley culture of Europe and the Near 
East, and the maize culture of pre-Hispanic 
America all owe their development to this unique 
and generally beneficial plant family. 

As in many families of the plant or animal 
kingdom, however, there are certain undesirable 
species present in the family Gramineae that in- 
terfere with man’s productive activities. The pres- 
ence of such species may cause reduced yields of 
desirable crops, render cultivation difficult or even 
impossible, and cause injury to grazing animals 
on either green or dry feed. The Biblical reference 
to the useless tares among the wheat (Matt. 13:24- 
30) would seem to indicate that grassy weeds have 
been plaguing agriculturalists for many centuries. 
This particular grass, a species of Lolium com- 
monly called Darnell, still infests fields of the 
Mediterranean lands as it did well over two mil- 
lennia ago. Today’s grass weed problems, both in 
the United States and abroad, rank in import- 
ance with those involving broad-leaved weeds, and 
are frequently more baffling. Efforts of federal 
agencies, state universities, agricultural chemical 
companies, and many individual farm operators 
have been pooled in attempts to lessen the effects 


of weed grasses on current production. 


Areas of Economic Importance 


In sheer acreage, India can probably lay dubious 
claim to the world’s worst erass infestation. It 
has been reported recently’ that Kans grass 


Saccharum spontaneum)? has invaded 10 million 


* This paper published with the approval of the di- 
rector, Colorado Agricultural Experiment Station, as Sci- 
entific Journal Series No. 406 

+ This and subsequent scientific names found herein 
are those given in Hitchcock and Chase’s Manual of 
Grasses of the United States, 2nd ed. Washington, D. C.: 
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acres of needed agricultural land. An aggn 
relative of our domestic sugar cane, Kans poses 
grave problem in a land that is both seriously 
populated and underfed. In the sugar-cane 
of our own Gulf states, an acre of land infeste¢ 





with Johnson grass (Sorghum halapense) may cor 
tain as high as 9 tons of rhizomes, or undere: 
stems.* Other serious creeping perennial pests are 
quack grass (Agropyron repens), Bermuda 
C'ynodon dactylon), and Reed canary grass (Pho. 
laris arundinacea). These species are tough 


persistent and present a constantly recurring pro 
lem, inasmuch as they propagate readily 
rhizomes or stolons. In the Southwestern [ 
States a water-loving perennial called Carrizo car 
(Phragmites communis) blocks irrigation system 
and its control represents a substantial cost 
yearly maintenance of the canals.° 

The scope of grass control is not limited 
perennial grasses alone. ‘These species are confin 
mostly to humid regions, or to those irrigated a1 
lands where winters are mild. Annual grasses, Di 
the other hand, are present in all climates whe 
agriculture is possible, and frequently become 
more serious problem than perennials. Crab gra: ars 
(Digitaria sanguinalis), a universal lawn pes 
reaches its optimum in the Gulf region, where it i 
generally recognized as the Number One weed 1 
cotton culture.’ Its success accrues from a prolili 
seed production, coupled with a dormancy facto: 
which insures a ready supply of seed in the soil fo 
several years ahead. In the sugar-beet belt alon b 
the eastern side of the Rocky Mountains the don 
nant weed is wild oats (Avena fatua), and mu \\ 
research has been expended in seeking an econon 
cal control.° Each cultivation, in turning ove! 
furrow slice of infested soil, creates the aero 
conditions necessary for seed germination. On st 
eral million acres of rangeland in the Great | 
states and adjacent areas cheat grass (Bromus t 
torum) has invaded depleted and worn-out pere! 
nial grass and sagebrush mixtures. This _proli! 
and aggressive species ripens early is undesi: 
as forage, and constitutes a tremendous fire h: 
when ripe. In addition, the sharp awns cause 
chanical injury to the mouth parts of gr 
animals, thus leading to secondary effects suc 
actinomycosis, or “lumpy jaw.” Other unive: 
distributed weedy annuals include foxtail n 
Setaria viridis), barnyard grass (chino. 
crus-galli), witch grass (Panicum capillare 
sandbur (Cenchrus pauciflorus). A short-! 
perennial closely resembling an annual in its h: 
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ail barley (Hordeum jubatum), a pasture 
ayland pest found ordinarily under condi- 
favoring a high water table. These small- 
d pests create a yearly problem of control in 
y crops and add measurably to the cost burden 
by the farm operator. In addition to the di- 
costs of cultivation, other costs, such as the 
nse of seed cleaning, are frequently directly 
ted to the presence of weedy grasses on agri- 


iral lands. 


Methods of Grass Control 
Until very recent years, the chief method of grass 
trol was the traditional one of “hoe and pull.” 
[he advent of cultivation machinery materially 
speeded up this chore, but in-the-row weeding still 
remained largely a laborious hand procedure re- 
uiring cheap and abundant human labor. Fields 
often been abandoned as hopeless, and 
farmers forced to relinquish the investment of a 
lifetime, because of invasion by quack grass and 
other noxious grasses. In the late 1920s and early 
1930s the chemical industry began to explore the 
possibilities of herbicidal compounds, and several 
materials were duly evolved which successfully 
destroyed vegetation. ‘The borates, chlorates, and 
arsenicals now widely used as soil sterilants were 
developed during this period. None of these, how- 
ever, filled the basic need for a herbicide which 
would kill grasses, yet leave the soil in suitable 
condition for cropping. Their usefulness therefore 
became limited to the eradication of spot infesta- 
is or to soil sterilization along fence rows, ditch- 
banks, and in farmyards or driveways. Other than 
this, the only practical control approach prior to 
World War II was frequent cultivation. 
nlike the broad-leaved weed species, grasses 
ve a natural defense mechanism against most 
ige-type herbicides such as 2,4-dichlorophen- 
acetic acid (2,4-D) and dinitro-o-secondary 
yl phenol (DNOSBP). First of all, the little- 
lerstood metabolism of grasses differs from that 
dicotyledonous plants in that 2,4-D 


ed weed-killer) produces only a fraction of its 


broad- 


erowth-regulating effects. This means that 
t hormone-type herbicides are not satisfactory 
rol agents for weedy grasses. A second factor 
ved, largely physical, is that narrow grass 

are difficult to wet with 
when a wetting agent or “sticker” is employed 


a spray solution, 
third, and certainly a vital factor, is that the 
ng point, or region of greatest meristemati 
ty, is at the base of the plant. The shelterin 
of top growth, plus the usual presence ot! 
round mulch, acts to protect this growing 
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infesting an ir- 


Phragmites communis 


Carrizo cane 
rigation canal near Reno, Nevada. Oil-type herbicides 
reduce the labor 
these grass-clogged systems, but the effects are only tem- 
porary. New work with CMU and TCA-2,4-D combina- 
tions may eventually provide an effective means of root- 


now materially involved in cleaning 


kill. Formerly, control could only be accomplished by 


expensive mechanical means. (U. S. Bureau of Reclama- 


tion 


point. For these reasons very few contact sprays 
such as DNOSBP., are 


plied when the grass plant is in the very earliest 


useful on grasses unless ap- 


seedling Stage 

The first successful forward strides were made 
when chemists and plant physiologists in England 
during the early days of World War 
perimenting with a host of chemicals to find some- 
Out ol 


Il began ex 


thing selective toward these trials 


Trasses 
family showed 


lhe most 


a sinele chemical promise, the 


n-phenyl carbamates.' active member, 
IPC), prevented 


o-isopropyl n-phenyl carbamate 


the emergence of many tvpes of weedy grasses 
when applied to the soil in light concentrations 
With this 


expanded rapidly. From E1 


discovery, interest in 


to the United States, whe several researcher 












Sugar-beet field in northern Colorado where foul growth of wild oats 
right, IPC applied at 6 pounds per acre and disked in prior to planting. Selective action 


Left, untreated area 


tion 
accounts for the excellent stands of sugar-beet seedlings on the treated area. 


be nonsystemic, apparently consisting of mitotic 
poisoning in the root tips, with a gross effect simi- 
lar to that produced by colchicine treatment.” 7° 
Nongrassy crops such as legumes, beets, and onions 
required much higher dosages in order to exhibit 
the same symptoms. 

At about the same time another research group 
in the Midwestern United States became interested 
in finding a chemical suitable for controlling local 
perennial grasses. The most outstanding results 
were achieved with the alkali and ammonium salts 
of trichloracetic acid.'! The most satisfactory mem- 
ber of this group was sodium trichloracetate (Na- 
TCA). Although the physiological action of TCA 
has never 
sidered to be one of the so-called alkaloid reagents, 
proto- 


been satisfactorily described, it is con- 
and therefore capable of precipitating 
plasm.'* In low concentrations, TCA applied to 
the soil killed germinating seedlings, just as IPC 
did, but at very high rates functioned more as a 
powertul, though temporary, soil sterilant. At light 
concentrations, crops such as beets, tomatoes, and 
onions were selectively weeded of annual grasses 


by TCA.! 
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Avena fatua) frequently limits produc- 
(Great Western Company. 


For several years following World War II the 
prestige of grass herbicides was at a low ebb. This 
was partly due to the more successful use of 2,4-D 
and 2,4,5-T on other weed problems, but mostly 
it was a direct result of the inconsistencies obtained 
in field trials following the preliminary studies. In 
some areas workers abandoned the materials, or 
else concentrated on the nonselective eradication 
of plant life on nonagricultural locations. Other 
workers, who felt that certain keys were needed for 
the successful application of pre-emergence §her- 
bicides, kept up their explorations on a small scale 
in the hope of eventually finding the critical clues. 
New interest in graminicides was kindled in 1949 
by the discovery of maleic hydrazide (MH), a hor- 
mone-type compound exhibiting systemic action 
in established grasses.’ Applied to foliage, it in- 
hibited growth, flower formation, and the develop 
ment of viable seed.*°-?° Further studies revealed 
that MH inhibited respiration, with the inference 
that dehydrogenase activity was affected.?! MH 
still comparatively new, and its possibilities h: 
not been fully exploited. 

New evidence meanwhile began to supply < 
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garding some of the failures obtained with 
Vorkers in the Northwest reported that IP¢ 

med best against members of the subfamily 
oideae, and that a newly introduced relative, 
o-IPC, appeared superior against species of 
tbfamily Panicoideae.** In addition, it has 
consistently demonstrated that soil type, mois- 
conditions, temperature, and date of applica- 

are critical factors which must be considered 

ing the carbamates.**-*° Cultural practices are 

iso involved. This year several thousand acres olf 
yas in the Palouse region of the Pacific Northwest 
were treated with IPC 
th highly profitable yield increases.* In the Rocky 


for control of wild oats. 
\fountain area, after four years of research, tech- 
nologists have perfected the application of IP¢ 
for weeding wild oats out of sugar beets.° Spraying 
schedules will be a part of the general field plan 
everal thousand acres of beets in the 1953 sea- 
son. In both instances the key to success of the 
treatment appears to be direct incorporation of the 
chemical into the soil at the time of ground prep- 
aration. In dry climates such a procedure obviates 
the necessity for rainfall in moving the material to 
the root zone of the germinating wild oats. 
'-Chloro-I[PC has been found effective in kill- 


jubatum 


ire plants of foxtail barley (Hordeum 
iwns of this species cause mechanical injury by 


their way into the mouth parts of sheep and 
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of annual cheat grass (Bromus te 


Prolific seeding 


accounts for ade de- 
and 
biue 


its unmatched ability to in 


torTrun 


pleted perennial grass range. Here the dry “rough” 


current year’s crop of seed mask a relict stand of 


grama (Bouteloua gracilis), reduced to about 20 pet 


cent coverage by many years of overgrazing 


ing cheat grass without injury to desirable peren- 


nials.°° This has particular significance to the 
srower of grass seed, to the owner of irrigated 
pastures, and to the rancher in the cheatgrass areas 


of Oregon, Idaho, Montana, and elsewhere. When 





Hordeum jubatum sprayed with malei 


Although the 


Test plant ol 
hydrazide at the rate ot 
same age as plant shown in preceding photograph, flower- 
to le 


} pounds per acre. 


ing has been markedly inhibited without injury aves. 














Some of the sheep pictured here suffered injury and subsequent infection from grazing in these ripe stands « 
foxtail barley. The sharp awns are hygroscopic and twist into the flesh whenever they become attached. C-IP( 
controls seedlings of this pest, but established plants are not affected. 


sprayed on the ground surface during the cool 
months it does not break down readily, and the 
residual effect after eight months is known.” 3- 
Chloro-IPC also controls crab grass in cotton, and 
was eminently successful during the current season 
The use of IPC 


and 3-chloro-IPC appears to be restricted to those 


t 


in the Mississippi Delta area. 
areas where the planting date occurs in early spring 
and where weed growth can be expected almost 


Hot, humid 
weather causes the rapid breakdown of these ma- 


immediately following _ planting. 
terials, and for this reason they are not suited to 
certain types of agriculture where late planting 
is practiced. 

Use of Na-TCA has now become widely ac- 
cepted for both perennial and annual grasses, par- 
ticularly in the South and Southwest. Since sugar 
eane exhibits a curious tolerance to TCA, the 
situation is made to order for controlling Johnson 
erass. Best results have been achieved where a com- 
bination of cultivation and chemical has been em- 
ployed, reportedly excelling either approach used 
alone.** Apparently the exposure of the rhizomes 
enhances the effectiveness of TCA. Other uses of 
PCA have been developed for controlling small- 


HO 


seeded annual grasses in sugar beets and_ othe: 
crops, without serious injury to the crop plant 
themselves.** 
Although not 
should be made of the usefulness of certain dinitro- 


strictly graminicides, mentio! 
phenol and hydrocarbon herbicides in controlling 
seedling grasses. In areas where these materials at 
plentiful and reasonable in cost, many annual grass 
species may be killed in the early emergent stag 
Established perennials are not seriously affected 
as these materials kill only tops. DNOSBP, certair 
weed oils (both olefinic and aromatic), and hydro- 
carbon by-products of the petroleum industry com- 


pose the bulk of this class of compounds. A new ad: 
dition to this general group has been recently in- 
troduced in the form of shale oil herbicides.*® 
Chemists are also exploring more new con 
pounds every year for possible new and super 
grass herbicides. Examples of recently released ex: 
perimental 3-p-chloropheny 
1-dimethyl CMU) and disodium 3,6-en- 
Endothal). These 


terials are showing particular promise and 1 


compounds are 
; urea 
doxohexahydrophthalate 


eventually occupy a definite place in control o! 


erass weeds. 
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olved Problems in Grass Weed Control 
new respect with which grass herbicides 
irded by no means implies that an end point 


ha ‘n reached in their development, or that un- 
to d problem areas do not exist. On the con- 
trary. all that has been achieved in the past eight 
O1 » years represents a mere scratching of the 
sul possibilities, both in the United States and 


abroad. A challenging and far-reaching problem 
exists. for instance, in the reclamation of the an- 
nual grass ranges of the California coast area.*® 
For many years plant breeders have been attempt- 
ing to find perennial species that will become es- 
tablished and crowd out the annuals, but with 
little practical success. The very definite possibility 
exists that chemical eradication, closely followed 
by reseeding with desirable perennial grasses, may 
one day find a practical application in this large 
area. Another compelling problem involves the 
reclaiming of millions of acres of relatively low- 
value cheatgrass range in the West. The difficulty 
lies in reducing the cost per acre to a level of eco- 
nomic feasibility, perhaps by means of low-volume 
airplane application. Certainly the Kans_ grass 
problem in India will have to be met squarely, 
and the difficulties of chemical spraying in a coun- 
try with only negligible numbers of power applica- 
rs will call for the best in research ingenuity. 

Each climate has its special grass weed problems, 
nd no one method or material has yet found uni- 
versal application. Exploration in the field of 
craminicides has therefore become an _ urgently 
necessary adjunct to the whole agricultural re- 


search program. 

Rocer M. Bioucnt 
Department of Botany and Plant Pathology 
Colorado Agricultural and Mechanical College 
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affects selectivity of grass herbi- 


Composition of soil 
cides. When TCA was applied at 15 pounds per acre 
to these flats, all weedy grasses were killed. However, on 


the sandy soil (upper) and clay soil (lower) the crops 
of sugar beets, alfalfa, and sweet clover were suppressed. 
Only on the loam was selectivity apparent. Di- 
rect factors appeared to be the higher percentages of 
organic matter and fertilizer elements present in the loam. 


Note tolerance of onions. 
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A NEW INSTITUTE FOR A NEW BIOLOGICAL METHOD 


INE years ago a study was begun on the on June 2, 1952, to permit study of the ney 
biological activity of blood outside the method by scientists in many fields, well repre. 
body. A technique has been developed for sented by the officers and directors of the ne 
the tissue culture of blood and for observation of | organization. The president of the Institute is | 
the response of its cells to infective and biochemical Edward Spike, Jr., secretary of the Research Com. Li 
agents of disease. Significant differences between mittee of the American Cancer Society; the vic; 
the blood in health and in disease have been president and medical director is Stanislaus } 





noted. It is observed by vital staining that disease- Jaros, chief of the Allergy Medical Division, Gras. 
producing agents may inhibit the respiration of, lands Hospital, and associate medical director of He 
or destroy, both red and white blood cells. Ayerst, McKenna & Harrison; the associate med Cry 
The new study technique has been named the cal director is Daniel J. Feldman, of the staif , ai 
hemobiological method. Blood is a fluid tissue New York University Medical College and Belle, Ox 
which normally is accessible to every cell in the and Goldwater Memorial hospitals; secreta 
body, as a common carrier of food and oxygen treasurer is Mrs. Kidwell. Other directors a 
and the waste products of metabolism. Thus it Walter F. Willcox, professor emeritus of statisti 
logically may be expected to serve as an index to Cornell University, and honorary president of t! 
the immune status of the entire body. International Statistical Institute; Roy M. Alle: R 
Pioneer developmental work has been done by consultant in microscopic sciences; John W. Butter wit! 
Elizabeth Willcox Kidwell, a microbiologist, who worth, division engineer, Mackay Radio & Tel Mies 
has been advised and assisted by scientists in many graph Co.; Clifton Read, publicist; and W: 
fields. Her research was based on studies in animal Curtis Pierce, member of the firm of Sullivan ar 
infection, especially Bang’s disease in cattle, and Cromwell, attorneys. 
on the work of Wright and other early immunolo- The study has been accelerated by the develop- 
gists on the defense mechanism of the body. During ment of a new technique for the preparation 
the past century, research on blood has been in- microscopic wet slides by means of Deltaseal, 
tensive, revealing much fundamental information clear liquid plastic which hardens on drying 
concerning its chemical, physical, and immuno- —nonabsorbent, noninflammable, and has little effec 
chemical properties. on blood. It is used to mark the slide with a rect 
The Willcox Research Institute was incorporated angular chamber of the same dimensions as tl 





Blood damage in two cases of degenerative disease: Crystals of reduced hemoglobin produced by pancr 
5.) Effect of Brucella toxin on clot of a patient 
rheumatoid arthritis; black clumps produced by the oxidation of the iron-bearing portion of hemoglobin. (* 


in heparinized blood from a case of diabetes. (x 16. 
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TABLE 1 


PRINCIPAL CHARACTERISTICS OF 


BLoop RESPONSE WHICH 


DISTINGUISH 


HEALTH FROM DISEASI 


Phenomenon Optimum 


response to bacterial 


Leucocyte 

en or biochemical 
survival in 
5 more or less intact—may 


pearance 


Erythrocyte same Typical 


unchanged for weeks 


He lobin reduced Typical light-red color 
Crystals None or at edge only 
Hemoglobin oxidized to ey Ce " s 


ethemoglobin 
Oxidation of iron atoms in None 
clumps 


Clot Dissolves within 


ing trace of white film 


Response to factors associated 


with hypersensitivity and 


tissue 


permeability 


Response to antigens of Sta- Resistance to 


coccus, Streptococcus, or superficial 


and £. colt whole cells 


i " 
brucetlla, 


slip. Slide, cover slip, and instruments are 


d, and the preparation is made under a 
sterile lamp. Whole, clotted blood is used, with 
i piece of clot crushed in the center of the cham- 
ber, which is then flooded with blood. A bacterial 
en or biochemical agent is added, and the 
ver slip is sealed in place with plastic. With air 
ind contaminants excluded, the reaction may be 
bserved to completion, possibly weeks later. A 
series of slides, each containing a separate test sub- 
stance, may be used to evaluate the individual’s 
resistance to a wide range of disease-producing 
agents 
lf a drop of weak formaldehyde is added to a 
lide before the antigen is introduced, the blood 
inactivated, and no significant damage occurs 
lhe blood /antigen reaction appears to depend on 
the response of the leucocytes, as is true also when 
biochemicals are used. Thousands of studies on 
the blood of hospital donors showed that in bloods 
e strongest resistance, every leucocyte disap- 
d immediately and completely, and the 
erythrocytes remained practically unharmed. In 
blood of diseased individuals certain failures 
is mechanism occur, followed by the appear- 
of various types of blood damage. 
criteria which distinguish health from dis- 
ippear to be relative, rather than absolute. 
bacterial and about 70 biochemical agents 
ved were found capable of producing dam- 
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Resistance 


Complete and immediate  disap- 


form of 


Immediate disappearance of 


endotoxins; 
crystallization by 


Maximum Effect on Disease 


Clumped, degenerated, killed, 
dissolved 

biconcave disk Degenerated or dissolved to an 

remain amorphous mass in a_ few 
hours or days 

Violet-red color 

Massive, 

From rust colo1 
part or all of slide 

May be 
clot 


Persists 


especially at cente! 


to de ep-brown, 


profuse, especially in 


few hours, leav- indefinitely, solid as 


piece of tissue with crystals 


or oxidized clumps; _ polarizes 


light 
Damage to 


leuco- blood and clot 


cytes and lysis of clot 


resistant Damage to blood and clot by 


whol cell and one or more 
endotoxins, often by all fow 


Oreanisms 


age in the blood of diseased animals and humans 
and the resistant the blood of 
clinically well. ‘Table 1 illustrates these comparative 


response in those 
differences. Data collected from years of study in 
a variety of clinical states suggest that the disease 
complex may be associated with impaired blood 
response in vitro to many such substances. ‘The 
crystallization of reduced hemoglobin, identified 
in the slides by spectrophotometer, appears to be 
associated with superficial inflammation or infec- 
tion. In blood from patients with degenerative dis- 
ease, known causative organisms, such as the tuber- 
cle bacillus, or biochemicals specific to the affected 
area produce damage mainly in the clot. All pa- 
tients with a given syndrome appear to have cer- 
blood damage in common: 


tain factors of 


creatin produces such damage in bloods from 


pan- 


patients with diabetes or other pancreatic condi- 
tions: the digestive enzymes 1n peptic ul the sex 
hormones in abortion and other gynecological dis- 
turbances. This is true also of substances that Jaros 
has shown to be associated with hypersensitivity 
and tissue permeability to which the bloods of the 
healthiest donors have been found resistant. Four 
organisms of chronic infection, Staphylococcu 

Strepto. Occus, Bruc é lla, and E ( he rl hia colt, have 
been disrupted by ultra sound waves and _ their 
endoantigens separated by ultracentrifuge. Cases 
these organisms 


blood 


of chronic infection by each of 


have been found associated with damage 








by one or more of the specific endotoxins. 

Another type of blood damage not found in good 
health, but occurring frequently in advanced de- 
generative states, is due apparently to the oxida- 
tion of hemoglobin to methemoglobin and _ to 
clumps of black, roughly crystalline material. The 
latter has been identified by infrared spectro- 
photometry as an oxidation product of the iron- 
bearing portion of hemoglobin. 

The relationship of various degrees of damage 
to the disease process in vivo requires much further 
study. A scoring method has been devised to show 
the individual’s rating to each substance. Thus 
statistical data comparing responses in disease and 
health can now be obtained. The possibilities of 
the method for diagnostic study in various clinical 
fields will be investigated by the new institute. A 
grant has been received from the Victoria Foun- 
dation, which aided the developmental work. 

Blood samples have been supplied by the Blood 
Transfusion Association of America, by St. Vin- 
cent’s Hospital, by other hospitals, and by many 
physicians. 

J. Epwarp Spike, Jr. 


The Willcox Research Institute, Inc. 








Example of damage to clot shown by effect of 
on blood from a case of cancer of the kidney. The stru 
ture of the clot is shown in contrast to the dark area 
blood. One segment is completely crystallized. The up; 


portion shows a few crystals of reduced hemoglobin a: 
the polarization of the fibrin of clot, which shows : 
evidence of crystallization, even under very high magni! 


16 E. Ninth Street, New York 3 cation. (Polarized light; x 11.5.) 
Ire 
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BOOK REVIEWS 


ORIGIN AND EVOLUTION OF CULTIVATED PLANTS 


P Man and Life. Edgar Anderson. 245 pp. $4.00. 
tle, Brown, Boston. 1952. 


J J RITTEN primarily as a popular book for the 
intelligent of the general public, Plants, Man 
nd Life fulfils that aim in being both entertaining and 


S 


absorbingly instructive reading for the nonprofessional 
in botanical fields of learning. In a very real sense, how- 
ever, the true significance of the book can be appreci- 
ated to the fullest extent only by those with a wide 
scientific background. Books on science are seldom 
written in a style which creates the impression of per- 
sonal contact with the writer, but to read Plants, Man 
ind Life is like talking with the author. Edgar Anderson 
is a Stimulating conversationalist; this is a stimulating 
book. Stimulation may, however, be superficial, whereas 
the theme of this book is thought-provoking. It is broad 
in scope, tolerant in principle, optimistic in outlook, and 
specific in pointing to important but neglected areas 
ling for cooperative research. 

[he subject is essentially the origin and evolution of 
iltivated plants. The keynote is that we know prec ious 
ttle about this subject, although new information is 

ing in at an accelerating rate from related fields, 
ind it is high time that we work to develop ways and 

ns specifically adapted to throw light on this im- 
portant problem. It is important in an economic sense 
vecause an understanding of the history of cultivated 
plants would lead to more intelligent efforts to improve 
ind utilize them. In a broader sense it is a contributing 
factor to the understanding of man, for man’s cultural 

lopment is intimately tied up with his use of plant 
products. Furthermore, “A bringing together of men in 
lifferent disciplines for the study of cultivated plants 
weeds, an active co-operation of historians, anthro 
pologists, and ethnobotanists would have as its impor 
aim the advancement of understanding in that 
particular problem. Its greater ultimate effect would 

the catalytic transfer of techniques and _ attitudes 

one field to another.” 

\nderson begins his book by directing attention to 


mans transported landscapes. The plants that are 


ly associated with man are those that he has 
tht, intentionally or otherwise, along with him 
weedy camp followers and cultivated plants are, 
loxically, least known taxonomically, largely be- 
their characteristics have been greatly altered and 
by association with man. This gap is serious 
ise to most of the scientific world the accurate 
fication of the plants closely associated with man 
ore importance than that of ail the other plants 
world put together. 
lence from the fields of cytology and genetics has 
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done much in recent years to clarify the origins ol 
certain cultivated plants. The unraveling of the story 
of wheat is an excellent example of how cytogeneti 
f the 


between polyploidy, weedy relatives, and 


studies have contributed to our understanding « 
interplay 
selection through long periods of time to produce a 
major crop plant. 

There is a brief account of the tragedy of N. I 
Vavilov, the great Russian botanist, who drew attention 
to the fact that the variability of cultivated plants is 
concentrated in a few relatively small geographic cen 
ters. The author suggests that these areas are points at 
which previously separated floras have come together 
and hybridized. It is often difficult to detect evidence 
of hybridization or, for that matter to distinguish ulti 
mately a wild from a cultivated plant. Anderson ex 
plains how “pictorialized scatter diagrams” may be 
used as a tool to help clarify the composition and evolu- 
tion of a population 

The history of cultivated plants is not only a problem 
in biology but quite as much one in archaeology, anthro 
pology, nutrition, and other fields among which there 
is usually little communication. “At the present time, 
anthropologists and applied biologists are so far apart 
in their thinking that they seldom realize they have 
problems in common. Knowledge is all of one piece but 
universities (by tradition and for budgetary reasons 
are divided into departments.” Under these conditions 
a problem that cuts across department lines suffers in 
proportion to its interdepartmentalization 

Anderson’s tribute to the late Professor Oakes Ames, 
of Harvard, who first aroused his interest in economic 
botany, is written with charm and provides some of the 
best popular reading in the book. Ames stressed the 
antiquity of agriculture and primitive man’s uncanny 
ability to ferret out all known useful plant products 

The importance of the dump heap, a disturbed open 
habitat created by man, is emphasized throughout the 
book as a likely place for the origin of most cultivated 
plants. It is here that weedy plants congregate, thrive, 
and hybridize, bringing about a great diversity from 
which man could select the most promising types for 
his own use. 

Plants, Man and Life ends with a chapter on the 
technique of “the inclusive herbarium,” a means of 
bringing together in concise workable form the large 
amount of data needed to study adequately populations 
of cultivated plants. It is a clarion call to taxonomists 
to get busy and take their rightful place in this 
endeavor. 

Finally, since there is an increasing tendency for scien 
tific studies, including those on cultivated plants, to be 


relegated to “Our enormous government research lab 








tend to be staffed by able plodders 
then, 


ratories (which 
who do not question well-established concepts - 
“What the world needs if (this or any) science is to 
forge ahead is some kind of system which will allow the 
bold young men to try out their wild ideas in spite of 
the judgement of older and usually wiser men.” 

Haroip H. Smiru 
Department of Plant Breeding 


Cornell University 


THE WORLD AROUND US 


Journey into Wonder. N. J. Berrill. xiv + 338 pp. $4.00. 
Dodd, Mead, New York. 1952. 
Geography of Living Things. M. S. Anderson. ix + 202 


pp. $2.75. Philosophical Library, New York. 1952. 


HE common denominator of these two books is 
geography: man’s relations with and knowledge 
of the planetary surface on which he lives. The Ander- 
son volume is a straightforward, textbookish account of 
“biogeography,” and the Berrill volume is an excursion 
into history, “the story of man’s discovery of the na- 
tural world around us’——in the words of the subtitle. 
Mr. Berrill is concerned mostly with the tropics, the 
poles, and the oceans, and he tells again the story of 
the great voyages that made the life of these regions a 
part of the subject matter of European knowledge. It 
is very hard to write freshly about the voyages of 
Columbus or about Darwin’s experiences on the Beagle, 
but Berrill manages to keep the interest even of a 
hardened reader of natural history books. He does this 
by using the narratives of the voyages chiefly as a con- 
necting thread on which to string bits of history of 
science, of his own philosophy, and of modern know- 
ledge about the creatures encountered. Berrill is a man 
of wide interests and deep knowledge, 
clearly, simply, and well; any book by such a man is 


who. writes 
bound to be a refreshing experience in reading, however 
hackneyed the subject. 

I'he first five chapters are concerned with the voy- 
ages of Columbus. These are followed by an account 
of things seen by the Elizabethans, John Hawkins, 
Francis Drake, and Richard Hawkins. The middle por- 
tion of the book is taken up with the explorations of the 
oceans, using the travels of William Dampier and James 
Cook as background narrative. In the last section of the 
book, the tropics are viewed through the eyes of Alex- 
ander von Humboldt Charles Darwin, and _ the 
Antarctic through those of the companions of Scott. ‘The 
book with 
built around the vicissitudes of the mammal faunas of 


and 


ends an excursion into geological history, 
the Americas. 

[ found myself most engrossed when Berrill was 
writing about the sea, where he could bring his own 
rich knowledge and experience to bear. I occasionally 
felt an impulse to lift my eyebrows when he got on land 
and into the tropical forest; but in such places he stuck 
pretty close to his sources. 

The little book by M. S. 


‘Teach Yourself” series and has all the defects that 


Anderson belongs to a 
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seem to go with such eleemosynary intentions. If yoy 


brave the pedestrian and simple-minded prose, {! 
content seems to be a good-enough account of som» of 


the concepts of contemporary human geography 
though I was often struck by what seemed to be a 

of awareness of the cultural elements of man’s relations 
with nature. The book covers man as an animal; direct 
effects of environment on man; man, rocks, and wate 
man and his food; the soil; soil conservation; and pests 
and diseases. 

I would like to ride a hobby by pointing out th 
complete absence of documentation in both books. | 
seems to me that Berrill might have added a sectio 
in the back of editions of t 
travels he so delightfully annotates. Surely this woul 
in no way bother the general reader at whom h 


his book on available 


aiming, and it might even lead such a reader on int 
further book exploration. Such an appendix, with ind 
would be a great help 1 
Berrill’s fellow-naturalists. The 
guide from a teach-yourself book like that by Ande 
seems to me to have no excuse whatever. 


Marston Ba 


cations of other sources, 


absence of a readi 


Department of Zoolog) 


f 


University of Michigan 


THEORY AND PRACTICE IN 
HIGHWAY CURVES 
Highway Curves. Howard Chapin Ives. (4th ed., 
and including Highway Surveying, Location, Geo) 
ric Design, and Earthwork, by Philip Kissam.) x 
389 pp. Illus. $7.00. Wiley, New York; Chapma: 


Hall, London. 1952. 


HE aim of the fourth edition of this popular bi 
is the same as the first—to present the theory al 
practice of highway curves as followed in this country 
In the more than twenty years since that first edit 
however, many advances in highway design have be« 
accomplished. The book therefore has been complet 
revised and the text rewritten to include selected met 
ods for highway surveying, location, geometric des 
and earthwork that, in the pret 
“simplify both the field operations and the mathen 


words of the 


cal solutions.” 

Part I outlines the principles of usually only 
method each of handling simple, compound, revet 
vertical, and spiral curves. The method chosen for 
is well discussed, and sufficient examples that out 
the procedure to be followed are presented for each ty 
of curve. The even degree and even radius method 
expressing curvature are explained in detail. Nume: 
formulas and definitions are found throughout the | 
with illustrative figures and numerical examples. 

The Searles spiral has been selected, and its eas 
application to transition areas between tangents 
circular curves is explained. All necessary tables for 
length of spiral required and for any radius of « 
with which it connects are given. 

The chapters on earthwork present in a concise 1 
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procedure for area computation of cross sections 
e volume computations from these areas. The 
ination of haul and the construction and use of 
diagram are discussed in detail. 
| also includes a brief résumé of the principles 
preliminary and the location survey and the 
yrocedure for making these surveys. The applica- 
f aerial photographs to the making of these sur- 
s briefly presented. Although the preface states that 
nciples of highway economics are outlined in the 
chapters, the space given to this important sub- 
; negligible. 
concluding chapter on the computations and sur 
; necessary for highway interchanges is included, and 
her complete example of the necessary computa- 
is given. 
rt II is composed entirely of tables, trigonometric 
ilas, and an explanation of the tables. These in- 
le tables of logarithms, natural trigonometric func 
squares and cubes of numbers, and common 
version tables and useful numbers. Many of these 
tables have been taken from the previous editions of 
book. New tables in this edition make it unnecessary 
e logarithms or a calculating machine to compute 
values for a simple curve. The necessary tables for 
es of even radius, curves of even degree, and Searles 
are presented in clear, compact form. The ex 
ition of all tables is also clear, and each is well 
strated with examples. Ten pages of definitions and 
ematical formulas and identities are included at 
end of Part II. 
his highway engineering book is designed strictly 
engineers. It is handsomely bound and conveniently 
1 to serve as an excellent reference volume for the 
tion of fast, precise field and computational meth 
and the tabular information needed for the office 
field handling of highway curves. 
Haroip L. Micuaet 
\ of Civil Engineering 


Purdue University 


ATMOSPHERIC DISCUSSION 


| s the Space Frontier. Wernher von Braun et 
pp. Illus. $3.95. Viking, 


rnelius Ryan, Ed. xiv + 147 


New York. 1952. 


t- first reaction on seeing a book with this 
_/ title is almost always “Another of those scien 
tiiictive books which mix a little bit of science and a 
amount of nonsense with an enormous fantasy.’ 
ever, when one sees that scientists such as Whipple 
Kaplan are among the co-authors, second thoughts 

to enter one’s mind, and when one finally settles 

to read, it turns out that this volume—-an ex 

led version of a symposium organized by Collier's 
esents a serious and scientific attempt to give a 
am for future developments in man’s ever-grow 

ant to reach beyond his present confines. 
Braun, one of the world’s foremost experts 


ket research, describes how it might be possible 


iry 1953 


to establish in a satellite orbit 1075 miles above the 


earth surface a “space station;” that is, a man-made 
satellite from which flights to the moon or other planets 
might take place, but which first of all would serve as 
an observation post both for astronomical purposes and 
for controlling man’s activity on the earth. One can 
hardly help but feel that Von Braun's statement that 
might take 


the establishment of this “space station” 


place within ten to fifteen years, provided the necessary 


{ 


monev (4 billion dollars!) were available, could well 
be true 
Haber, who until recently was with the [ Ss Au 


Medicine, discusses in 


could survive either 


Force’s Department of Space 
} 


beings 


great detail whether human 


the journey to the space station OF living on (or, better, 


his chapte1 was to me the 


all the contributions and showed to 


in) this man-made satellite 
most fascinating of 


my mind clearly that even if survival were possible 


and the odds seem to b n favor of it), the hazards 
are great and meteors seem to be an _ ever-present 
danger. 

Other contributions to this fascinating book are a 
lucid chapter by Kaplan on our atmosphere, a discus 


sion of the space station by Ley, a discussion of the 
legal aspects by Schachter, and a discussion of the valu 
of an astronomical observatory outside out 
by Whipple 


Ryan, the editor, whicl 


atmosphere 
[he only weak spot is the introduction by 


is written in true journalistic 


stvle without sufficient scientific restriction, and it 1s 


scussIOn 
discussions 


just the scientific approach in most of the 


which makes this book such interesting and fascinating 
reading 

D. rer Haat 
Department of Natural Phil phy 
The University, St. Andrews, Scotland 


THE HIGHER LEARNING IN CALIFORNIA 
General Education in Action. 


109 pp. $4.00. American Council on Education, 
Washington, ; a 1952 


B. Lamar Johnson. xxvi 


DUCATION, as 


target for much harsh and severe criticism 


a professional discipline, is the 


hands of those who feel it is wallowing around. ex 


pending great effort but accomplishing very little. How 


ever illogical and poorly thought-out much of the at 
tack is, it does represent real dissatisfaction with ma 
fest weaknesses and excesses with whi h education car 
rightly be charged. Perhaps the most important of thes 
criticisms are presented in Robert M Hutchins 1 


H ther Learnu i? fmerica, in which he has giver 


expression to a wide range of dissatisfaction 


American education Many of his specili charges ar 


well taken 


the confusion as to the purposes of | 


education, the function of the high school—a funct 


whi h has vet to be « learly ck fined. the cafeteria ofler 
ings of universities the curricula of which ar 


popular demand, the fractionization of 
: 


curriculum into isolated subjects. His charge 








university has spawned a sort of anti-intellectualism 
is a telling indictment of what goes on behind the 
ivied walls of many a college and university building. 

Dr. Hutchins’ indictment against current evils in 
higher learning is competently thought out, and some 
of his proposals for remedying the defects are worth 
the most serious examination and study. In his recom- 
‘metaphysics” 


‘ 


mendation that education ground itself in 
Hutchins brings his study to a grinding halt. He dis- 
avows any desire to delineate the kind of metaphysics 
he beckons us to follow. Like Erasmus, Hutchins is 
direct, forceful, and specific in criticism, but is unable 
to follow through in terms of definable, workable solu- 
tions. Perhaps it is enough that a critic should lay bare 
the weaknesses of our educational theory and practice 
and leave to others the task of construction and syn- 
thesis. Herein lies the value of the volume under review, 
General Education in Action, a book of genuine ac- 
complishment and hope. 

If, as Hutchins alleges, the higher learning is marked 
by confusion, the confusion is perhaps the turmoil that 
inevitably accompanies experiment and the testing of 
promising educational concepts and techniques, rather 
than the bewilderment that signifies loss of direction 
and purpose. Like our nationwide experiment in 
democracy, we have been at the business of education 
a comparatively short time and we have much to learn. 
Nevertheless, we do have some achievements in which 
we may well take great pride, the most notable being 
our vast system of public schools at all levels. To keep 
its theoretical structure and classroom practice maxi- 
mally productive, and genuinely conducive to demo- 
cratic action on the part of millions of students, is an 
enormously complex task. Mistakes will be many and 
singular achievements few, albeit notable. General 
Education in Action brings together the findings of the 
California Study of General Education in the Junior 
College. Although repetitive and sometimes bogged 
down by obscure educational terminology, the report 
is an exciting statement of the role and promise of 
junior colleges in the California region. As President 
Conant of Harvard has indicated on numerous occa- 
sions, the extension of the junior college movement into 
one of nationwide proportions may be a_ workable 
answer to the problem of higher education for many 
of our young citizens. The California study lends con- 
vincing support to a thesis Dr. Conant has espoused 
for some time. 

FrepericK FE. Eis 
College of Education 
University of Minnesota 


BRIEFLY REVIEWED 


Mount McKinley and the Alaska Range in Literature: 
A Descriptive Bibliography. Bradford Washburn. 88 
pp. Museum of Science, Boston. 1951. 


HIS bibliography is the first attempt to gather 
together a list of the literature on, and interesting 


references to, Mount McKinley and the Alaska Range. 
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It is doubtful whether completeness has been achir ved 
in this initial endeavor. The majority of titles listed « ate 
from the period following the acquisition of Alaska by 
the United States. There are nine references from thy 
era of Russian domination, but only three by Russi .:ns 
It seems probable that others exist, though perhaps they 
are not available. A large number of articles concerning 
Mount McKinley and contiguous areas is included. ‘lhe 
unique position of Mount McKinley, as the highest 
mountain in North America, accounts for the pred 
nance of titles concerned with exploration and moun 
tain climbing. The struggle to reach the summit and 
Dr. Cook’s claim to success provide numerous papers 
Bradford Washburn’s concise descriptions of the refer 
ences concerned illuminate and clarify the accomplish 
ments in this region. Other portions of the Alaska 
Range, notably the section traversed by the Richardso: 
Highway, are less thoroughly covered than the M 
Kinley region. For example, the articles concerning th: 
rapid advance of Black Rapids glacier in 1936 are not 
included. 

The bibliography contains 264 entries arranged 
alphabetically: 200 titles are listed by author; 64 by 
the name of the newspaper or periodical. The lack of 
classification is a feature that can be condoned only by 
the brevity of the bibliography. The separation of the 
listings into two parts—one devoted to articles by 
known authors, the second, to accounts in newspapers 
and _ periodicals—would in large part segregate primary 
from secondary sources and thus add to the usefulness 
of the bibliography. 

Aside from the above criticisms, Bradford Washburn 
is to be congratulated for compiling a surprisingly long 
list of articles on Mount McKinley and the Alaska 
Range. His descriptive notes are never monotonous; not 
only do they depict the contribution each entry added 
to the knowledge of the area, but they also make the 
complete perusal of the bibliography an interesting sun 
mary of the history of exploration in the Mount M 
Kinley—Alaska Range. 

EvizABETH W, OvmMs'1 
Lewiston, New York 


An Essay on Method. C. Hillis Kaiser. vi+ 163 py 
$3.25. Rutgers University Press, New Brunswick, N. | 
1952. 

HE purpose of this monograph by a professor f 

philosophy at Rutgers University is twofold: fu 
to approach human culture objectively with the 
of classifying and describing its principal “nobl 
activities and their differences; and, second, to po 

out defects in our present system of education and s\ 


gest changes which it is hoped would better prodi 
leaders of ability in all fields. 

To achieve the former, activities are divided i 
four exclusive categories: artistic, scientific, philosop! 
and religious. In order to discuss their similarities a 
distinctions, these are further classified with respect 
certain qualities. Thus, the author regards artistic a 
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ictivities as being playful (done for pleasure 


concerned with sensed things), whereas 


; ediate 
‘ ic and religious activities are serious and 
‘ lental. On the other hand, philosophy and 
bats ivoth endeavor to draw conclusions, whereas 
q and art do not, the former aiming at the 
ent of the attitude of conversion, and the latter 
tic appreciation. The remainder of the book is 
levoted to the explanation and justification of 
these distinctions. To illustrate this approach, art, in 
Professor Kaiser’s definition, refers not to the created 
thing, but the act of creation, and is not self-expression 
but self-amusement. Science is not a body of facts but 


icts of discovery. More controversial, perhaps, is his 
finition of philosophy, for here he requires that its 
ective be the search for premises underlying the 
ationship of man and the world which shall be 


re 
r wry, rather than merely possible. In his approach 
to religion he accepts the necessity of mysticism, and 
draw clear distinction between religion and _ social 
} tarlanism. 
liscussing the role of education in our society, he 
demns what is only technical. The extreme proges- 
ool he sees as a system in which the educated 
rht by the uneducated, and condemns its use 
| the nursery school as leading to adult infantilism. 
te (p. 160 
Our formal education, if it is to fulfill this ideal, 
not merely tell our students about religion, o1 
s: it should make them religious. It should not 
portray the range of philosophical positions, 
il and theoretical; it should encourage them to 
position. It should not merely acquaint them with 
t products and the history of art; it should make them 
rtists. It should not merely provide them with 
scientific information or technological training; it should 
them learn to do science.” 
\s a program of education for the “uncommon man,” 
! nerit. 
R. C. Buck 
Department of Mathematics 
ty of Wisconsin 
l entals of Engineering Electronics. (2nd ed. 


William G. Dow. 627 pp. $8.50. Wiley, New York. 


OR those who are familiar with the first edition 
dated 1937) it will suffice to remark that changes 
iew edition comprise the adoption of rationalized 
M-K-S units throughout, some rearrangement and revi 
S f subject matter, the inclusion of devices such as 
vity magnetron, klystron, traveling wave ampli- 
nd passing mention to crystal rectifiers and 
tors. 
lessor Dow’s text is indeed a useful contribution 
held of electrical engineering. It is designed to 


an understanding of the physical principles 


ng the operation of those nonpassive circuit 


( ts that are the core electronic circuits. In ordet 
t mplish this aim, the following subjects are 
] no 


1OR: 
1953 


theory of gases, gaseous conduction, 


including electron ballistics 


treated: kineti 
electromagnetic theory 
quantum theory, electron theory of metals, and semicon 
ductors. In keeping with the objective of the text, only 
about 15 per cent of the space is devoted to circuitry 
and applications. The author probably feels that such 
matters are given ample emphasis elsewhere in the 
literature. 

It is interesting to compare this text and its title with 
Electronics, by Elmore and Sanders. Although the titles 
are similar, there is virtually no overlap in subject mat 
ter. This in itself is evidence of the remarkable growth 
of electronics in the past decade 

B. Gossicu 
Department of Physics 
Purdue University 


Between Pacific Tides. Edward F. Ricketts and Jack 
Calvin. Third edition, by Joel W. Hedgpeth. xiii + 502 
pp. Illus. $6.00. Stanford University Press, Stanford, 
Calif. 1952. 

MERICAN students of marine biology are famil 
iar with the earlier editions of this classic pre 
sentation of the littoral fauna of our Pacific coast. Joel 

Hedgpeth’s new edition is a great improvement over 

the earlier publication and will certainly become a 

favorite on the laboratory tables at marine stations. 
Hedgpeth has made two important contributions, on 

being a splendid chapter on Intertidal Zonation, the 
other a much improved and expanded appendix. The 
latter is an annotated systematic index and bibliography 
to which have been added numerous species, new sex 
tions covering intertidal insects and the marine mam 
mals, and countless, carefully selected references. Add 

ing to the beauty and usefulness of the book are a 

number of new photographs by Woody Williams, and 

several dozen new drawings, including 24 excellent cuts 
from Gilbert M. Smith’s Monterey 

[hroughout the body of the reprinted text, specialists 

nomenclatur« 


algae work 


have made all necessary changes in 
Hedgpeth has not only given the book more scientific 
backbone, but has also made his additions in a pleasing 
stvle and, at times, with tangy humor. It is a wonder, 
for instance, that his remarks near the top of page 475 
and on the middle of page 473 escaped the “dollared 
American Printers’ Union 

Che publishers are to be commended on two other 
making this 


thickness, 


eves of the 


improvements. First is their courage in 


more compact edition a full inch less in 


despite the addition of 138 pages. The thinner, but 
superior, paper lends itself better to the line drawings 
Second, thev have reduced the useless 15 pages of “List 


More houses 


these old-fashioned, 


of Illustrations” to a neat, single page. 


should follow suit in eliminating 
publisher’s “vanity pages,” which only annoy the reader 
and the space-limited author 

R. Tucker ABBOT 
U.S. National Museum 


Washington, D. ( 














Rover Bacon and his Search for a Universal Science. 
Stewart C. Easton. viii+ 255 pp. $4.00. Columbia 
University Press, New York. 1952. 


HIS biography is the work of a critical historian 

who makes his sources and his method explicit. 

rhe critical attitude is indispehsable in the study of 

Bacon because of the mass of legend that attributes to 

him breath-taking anticipations of modern inventions. 

Bacon regarded science as having been handed down 

in an esoteric succession from Seth, a son of Adam, 

through the Hebrew patriarchs, the Egyptians, and the 

Chaldeans, to Aristotle; thence, through the Arabian 
commentators, to Bacon himself. 

Another phase of Bacon’s thought that will seem 
strange to us is that he regarded moral purity as a 
necessity for scientific research. The redemption of 
man, moreover, opened the cognitive faculties to a 
degree never enjoyed by the pagans. 

Easton has little interest in Bacon’s apparent antici- 
pations of modern knowledge. Indeed, from the dis- 
ciplines he lists as Bacon’s concern—among which 
astrology and alchemy play a large part—one gets the 
impression that Bacon’s modernity has been overrated. 
he Doctor mirabilis did, however, appreciate scientia 
experimentalis. Vaston carefully translates this as 


‘ 


“science of experience’ rather than “experimental 
science,” in order not to make Bacon appear to antici- 
pate his later namesake. 

Bacon left some thoughts that remain valuable. His 
idea that science has its ultimate usefulness in bringing 
man to Christ is obsolete, but the generality that social 
salvation is to be expected of the scientific enterprise 
is worth remembering. His perception of the inter- 
relatedness of the sciences, the organic whole of know]- 
edge, was a vision of which the twentieth century 
might well be reminded. 

Rurus SuTER 
Army Map Service 
Washington, D. C. 


Science and Hypothesis. Henri Poincaré. xxvii + 244 pp. 
$1.25, paper-bound; $2.50, cloth-bound. Dover, New 
York. 1952. 

Science and Method. Henri Poincaré. 288 pp. $1.25, 
paper-bound; 2.50, cloth-bound. Dover, New York. 


1952. 


RIGINALLY written in 1903 and 1908, these 
commentaries on the nature of physical theories 
have an interest that is now chiefly historical. However, 
almost a half of the earlier work is devoted to the rela- 
tionship of pure mathematics and the world, and this 
portion is still the final word on this question. ‘The 
second volume contains the often-quoted biographical 
episode in which Poincaré analyzes the processes of 
mind which led to some of his own discoveries. Both 
books come in Dover’s inexpensive paper-bound series. 
R. C. Buck 
Department of Mathematics 
University of Wisconsin 
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NEW BOOKS 


The Elements of Nuclear Reactor Theory. 
Glasstone and Milton C. Edlund. vii+416 pp. | 
$4.80. Van Nostrand, New York. 1952. 

Quantitative Analysis. Harper’s Chemistry Series. 
Marshall MacNevin and Thomas Richard Sw 
247 pp. Illus. $3.75. Harper, New York. 1952 

Industrial High Vacuum. J. R. Davy. vili+ 243 p; 
$5.50. Pitman, New York. 1951. 

Organic Chemistry: The Chemistry of the Comp. 
Carbon. (2nd ed.) Lucius Junius Desha. xvit+: 
Illus. $6.50. McGraw-Hill, New York. 1952. 

Archeology of Eastern United States. James B. Griff 
Ed. x +392 pp. Illus. $10.00. University of ( 
Press, Chicago. 1952. 

Calculus, A Modern Approach. Karl Menger. xx\ 
pp. Illus. Mimeo. $4.50+35¢ postage. Institute 
Technology, The Bookstore, Chicago. 1952. 


Histoire Géologique de la Biosphére. H. Termier and | 


Termier. 721 pp. Illus. Paper-bound, 8600 fF: 


cloth-bound, 9200 Fr. fr. Masson & Cie, Paris. 195 


The Nile. H. E. Hurst. xv + 326 pp. Illus. $6.00. M 
lan, New York. (Printed in Great Britain). 195 

Rocks for Chemists. An Introduction to Petrol 
Chemists and Students of Chemistry. S. J. S! 
xli+ 146 pp.+32 plates. $4.50. Pitman, New \ 
(Printed in Great Britain). 1952. 

Rockets Beyond the Earth. Martin Caidin. 304 pp. | 
$4.50. McBride, New York. 1952. 

Psychoanalysis as Science. The Hixon Lectures on t 
Scientific Status of Psychoanalysis. E. Pumpian-Mir 
lin, Ed. x+ 174 pp. $4.25. Stanford University P1 
Stanford, Calif. 1952. 

Origins of American Scientists. A Study Made un 
Direction of a Committee of the Faculty of W 
University, Middletown, Conn. R. H. Knapp and 
B. Goodrich. xiv + 450 pp. $7.50. University of Ch 
Press, Chicago. 1952. 


Student Deferment in Selective Service. M. H. Trytte: 


) 


viiit+t 140 pp. $3.00. University of Minnesota | 
Minneapolis. 1952. 

Grafologia y Grafotecnia. Alberto Posada Angel 
444 pp. Illus. Editorial Bedout, Medellin, Colo: 
1952. 

The New Dictionary of American History. M 
Martin and Leonard Gelber. vi + 695 pp. $10.00. P! 
sophical Library, New York. 1952. 

Automation. The Advent of the Automatic Factory. ] 
Diebold. ix + 181 pp. $3.00. Van Nostrand, New \ 
1952. 

Associated Measurements. M. H. Quenouille. x + 24 
Illus. $5.80. Academic Press, New York. 1952 

The Methods of Statistics. (4th ed.) L. H. C. 7 
381 pp. Hus. $6.00. Wiley, New York. 1952 


The Medieval Science of Weights. Treatises Ascribed t 


Euclid, Archimedes, Thabit ibn Qurra, Jordan 
Nemore, and Blasius of Parma. Ernest A. Mood 
Marshall Clagett, Eds. x + 438 pp. $5.00. Universit 
Wisconsin Press, Madison. 1952. 

Introduction to the Foundations of Mathematics. 8 


mond L. Wilder. xiv+305 pp. $5.75. Wiley, Ne 


York. 1952. 
Physical Chemistry. (3rd ed.) Frank H. MacDo 
xi +750 pp. $6.00. Macmillan, New York. 195: 


Diffusion in Solids, Liquids, Gases. W. Jost. xi+ 558 pj 


$12.00. Academic Press, New York. 1952. 
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Let 1 ean 


DOCUMENTING THE SCHUSS-YUCCA 


| am delighted that at long last you have printed the 


sults of an investigation that will vindicate the late 
i, Griinspann. Although a complete set of the Hand- 

ch der Yucca is not available to me, I recall that 

where in the portions I’ve seen has Dr. Griinspann 

early indicated why the Schuss-yucca grows so fast. 
(herefore the following observation, although not quite 
firsthand, surely should be included in the forthcoming 
third edition of the Handbuch. 

My grandfather, in his youth, knew the yucca country 
very well. He was engaged in the freighting business, 
holding what would now be called a “cost-plus con- 
tract” as a freighting contractor to the government. The 
distances were so great, he often told me, that he was 
forced to sublet much of the mileage to other owners 
f mule-drawn equipment. But a portion he reserved 
for himself and personally operated his mule trains over 
that stretch. The reason for this, he explained, lay in 
the soil. accident, that in 
the yucca country the mule shoes seemed never to wear 


He discovered, quite by 


out; at no time had he ever seen this particular stretch 
of the long route too wet for good mule footing or so 
dry as to be dusty. He also insisted that he had never 
lost an animal on his route. They simply did not die in 
the Schuss-yucca country, although such losses were 
very troublesome throughout the West. After several of 
his mule trains had been operating there he discovered 
that he had to remove the shoes, since they had _ be- 
come too heavy through accretions of what appeared to 
be ordinary shoe metal. In self-defense he began to 
trade mule shoes with contractors; he sold them the 
‘new’ heavy shoes worn by his teams, taking in ex- 
change the frayed and worn shoes of his competitors. 
He was thus able to amass a great fortune on which, 
of course, no income tax had to be paid. His stories of 
the Schuss-yucca so closely paralleled the amazing evi- 
dence presented by Dr. Albrecht and Professor Grin 
spann that for many years the family ruled that they 
were not to be repeated to strangers. Although Grin- 
spann traveled by burro, my grandfather has shown me 
indicating that 
much of the material for the Griinspann Expedition, 
pointing out that the most difficult job was keeping the 
bottles tightly corked! 

Grandfather knew nothing of soils and made no at 


old records he personally freighted 


tempt to explain his experiences, but a résumé of some 
recent work, superbly detailed in the Corneil Vegetable- 
Crop News, seemingly holds the key to the strange 
behavior so carefully documented by Dr. Albrecht and 
Professor Griinspann. In this paper there is a descrip- 
the 


of a new material—a soil conditioner so selective 


0 be called magical—so concentrated that a pound 
woghs just 16 ounces. This material “ERuNAM” ap- 
parently underlies the entire Schuss-yucca range. In 
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fact, from the somewhat meager evidence now available, 
the whole Schuss-yucca area might be considered a solid 
deposit of ERUNAM. 

I trust every effort will be made to hasten the compi- 
lation of the new material so that the third edition of 
the Handbuch will not be needlessly delaved. 

AUGUS1 
Missouri Botanical Garden 
St. Louis 


P. BEILMANN, Manager 


\N ARTICLE that appeared in the October 1952 edi- 
tion of THE Scientiric MonTHLY, entitled “The Schuss 
Yucca,” is of particular interest to us in Pasadena be- 
cause the scene of this remarkable plant’s activity (the 
vegetables that may be said 


vucca is one of the few 


to engage in activity) is in this city’s backyard. 

I therefore would like to do a feature story on the 
Schuss-yucca, but I don’t want to wait until the growing 
season next spring. I'd like to request that you lend this 
paper prints of the photographs used in your article, 
and that you be kind enough to give us permission to 
quote from your article. Credit will be given, of course, 
on all material used. 


You 


carelessness in regard to the Schuss-yucca that cost a 


may be interested in hearing of one case of 


man a promising career. A rising young pugilist, the 
man liked to hike as an adjunct to the endurance- 
building roadwork he did. Once he stopped hiking long 
enough to inspect a yucca at just the wrong time. Sud- 
denly it shot up 16 or 17 feet, dealing him a terrific 
blow as the top of the stem caught him under the chin. 
Then and there he gave up the prize ring in favor of a 
career as a cordwainer’s assistant. All he would say of 
the unfortunate incident was, “Any time a goddam bush 
can lay me out cold, | know pricefighting (sic) ain't for 
me.” 
i’. E. StomMaAn 
The Independent 
Pasadena, California 
Tie note by Dr. Albrecht on the Schuss-yucca has 
just come to my attention. I cannot locate ‘Taft College* 
in place or function, and therefore cannot write the 
author directly. Your 
placed the portion of Chilao Flat? which is the prinei 


correspondent has incorrectly 


pal habitat of the plant in question. I can, however, 
offer partial corroboration of his observations. Several 
years ago my interest was aroused by the Griinspann 


report which he cites and I immediately repaired to 


* IT assume the function is not electoral and I conje« 
ture the location to be in or near Burlington 

+ This is not in the San Gabriel Mountains, but in the 
leads in quite a different 


San Luciferos, a range that 


direction 








Chilao Flat with my trusty Brownie} and several rolls 
of film, with the idea of making not merely time-lapse 
exposures, but a movie in which there should be no hint 
of such fakery as has made the name of Disney op- 
probrious in scientific circles. 

A suitable prebloom specimen of the Schuss-yucca 
was soon located; the camera was set up, and exposures 
proceeded to a stage midway between Dr. Albrecht’s 
first two figures. Unfortunately the deer§ that guided 
me was accompanied by a swarm of blue-tailed deer 
flies. 
upon the upthrusting apex of the Schuss-yucca. The 


Just at this point one of these insects impinged 


violence of the resulting detonation obliterated the 
Schuss-yucca, the camera, and my own memory of the 
incident until the latter was just now recalled by Dr. 
Albrecht’s paper. I trust, however, that these fragmen- 
tary observations may serve to dispel skepticism such as 
some of my colleagues here have expressed concerning 
Dr. Albrecht’s investigations. 

Dr. Albrecht’s mention of unusually potent rattle- 
snakes in the Chilao region suggests further possibilities 
for a versatile camera. In certain wooded areas of 
Michigan, there occurs a mutation of the common 
garter snake 
bola-faciens 


Thamnophis sirtalis michiganensis hyper- 
vulgarly known as the hoopsnake. This 
mutation is said to have originated from a primordial 
garter snake that fell from its original habitat on some 
aboriginal limb, and landed on its head. Reports of a 
hoop-mutation of the Chilao sidewinder have been rife 
among the primitive peoples of Chilao but—to my 
knowledge—have never been scientifically confirmed. I 
recommend the problem to Dr. Albrecht’s attention, 
but would suggest that ordinary brands of antivenin 
may not protect against the hazards of such research. 

One detail of Dr. Albrecht’s photographs bothers me. 
Examined with one of the newer phase microscopes 
equipped with 10 IQ ocular and Schlitz psychosomatic 
amber objective of n.a. .0025, the face of the lovely 
model shows greater aging between exposure | and 
exposure 5 than the cited time lapse would seem to 
account for. However, any doubt I may have first felt 
in the matter has been allayed by Dr. Albrecht’s last, or 
escape clause, sentence. 

E. E. STaNForD 

Department of Botany 
College of the Pac ific 


+ As I had in mind purely scientific observations, no 
fascinating model and no antivenin were included. 

§ One of the quadrupedal kind, Odocoileus hemionus 
californicus californicus longifrons. 

The velocity of this insect was established some years 
ago, after some scientific controversy, as approximately 
600 miles per hour. (Or it may have been per minute o1 
per second; some chemist borrowed my copy of the 
paper and I cannot cite it exactly. 

{| This sounds like pure Lysenkoism but is vouched 
Nordic Michi- 


ganders who have never been suspected of subversive 


for by any number—any number—of 


leanings. 


w 
ho 





On paces 250-52 of the October issue is foi 


glaring example of what can happen in dec: dent 
capitalistic countries where uncontrolled plant gy wth 
is tolerated. Such an outrageous phenomena is 
occurring in our glorious laboratories where we 
benefit of thought-control of that greatest of hor 
culturists, our magnificent leader. 
]. TINKEYISS OFFENZIEKNUTZz, D 

Institute for Socio-Economic 


Horticultural Orientation, Splonsk 


To conrute the skeptics still existing among thy 


readers of THE ScrentIFIC MontHLy, I now releay 
the terrible sixth photograph, which I had withheld oy 
of deference to the American tradition of the happy 
ending. - 
before in full an 


radiant bloom, suddenly withered, the blossoms turn 


The Schuss-yucca, a moment 


to seed pods, and the yucca moths (Pronuba maculata 
var. Schuss), which live with the yucca plant in mutua 
ism (a type of sinful relationship between plants and 
animals), fell like snow, their wings and other 

singed by their rapid flight and other life processes 
Mach 2! (See Griinspann, Handbuch der Yucca, \i 


13, pp. 606-909. This section is devoted to the remark 
able adaptation of the ordinary yucca moth to thy 


exacting needs of the Schuss-yucca. 

It was only a moment before that the model, ecstati 
with surprise and wonder at the beauty of the Schuss 
yucca, had whispered sweetly some words of amaz 
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be damned!”). When the terrible trans- 
to a withered stalk ensued, she wrung her 


hat anguish and, muttering incoherently some 
kine a dreary poet,* fell in a heap among the 
dea ca moths, and had to be revived with two 
gg antivenin. She has been morose ever since 
r taken up spiritualism. 
inish photographers and engineers who have 
ly interpreted the shadows will doubtless be 
to see them back in place in the accompanying 
not ph. 
GusTAV ALBRECHT 
Department of Chemistry, Taft College 


* No more, no more, no more, 
Shall bloom the thunder-blasted tree 
Nor the stricken eagle soar. 


EpGArR. ALLEN POE 


I was delighted at the hoax perpetrated by the 
article on the Schuss-yucca in the October issue of your 
journal; I was so completely taken in that I sent the 
article to the Royal Horticultural Society, who have 
now enlightened me. 

I am told that after very careful examination no 
trace has been found of Professor Griinspann or of his 
book; further, the translation of the publishers’ name, 
Schmutzig-Verlag, tends to confirm that the whole 
affair is a hoax. 


You 


was referred to, in all seriousness, by the Science Re- 


may also be amused to learn that this article 


porter of one of our leading national Sunday news- 
papers. 

G. H. Beazey 
Nobel House 


London, England 


HITS AND MISSES 


Psychobiological Periodic Table of the Elements,” 
iblished June 1952 in THe Screntiric Montuty, 
all the disciplines of science. Its style is smug, 
nd its content, either trivial or nonsense. This attempt 


no! 


to create a monster, compounded of science and meta- 
physics, loses itself in a pathetic morass of numerology. 
It is possible the article appeared under “Science 
u the March” because it was thought to be suggestive 
{a hyperscientific approach to reality, that it hinted at 
me unifying theory which would include science along 
vith the Atman, Brahma, and Nirvana. 
Unfortunately, this is not the case, nor could it 
possibly be, in view of the author’s superficial knowl- 
dge of chemistry and ignorance of the bare funda- 
mentals of both physics and mathematics, As it stands, 
the article is sheer effrontery to honest workers in the 
field of science. 
Wo. BrapLey Lewis 


Idaho Falls, Idaho 


[ Am taking this opportunity to congratulate you on 
the excellence of the August issue of your magazine. 
‘Aimlessness in Education” is worthy of particular 
mention. You people are rendering an excellent service 


to humanity and the nation. Keep up the good work. 


Pau. H. BELDING 
Dental Items of Interest 
Publishing Company Incorporated 
Waucoma, Iowa 
since [ have been a member of AAAS for some 
ind receive THe Screntiric Montuiy, I am 


tume 
aking time to comment on your August issue. For many 
mo it that AAAS was loaded with 
hemistry, physics, and practice of medicine in its pub- 


was noticed 


rf ns, and now it is indeed refreshing to see other 
sclences appear—especially comments from overseas 
I ions and professional writers who have some- 
th (0 say, other than having a paper appear in print. 
xtrovert” reading in the August issue is impart- 


wledge to people who no doubt are getting a 
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new slant on AAAS publications. Since the AAAS is a 
sounding board for American science, I hope future 
issues will contain more such material. The articles on 
statistical administration and engineering progress and 
the book reviews by Mr. Flesch were about the best in 
editorial selection I’ve seen since being with the AAAS. 

Joon A. CAsEy 


Hempstead, Long Island, New York 


Bestor’s ““Aimlessness in Education.” It 


was a powerful article and a perfect illustration of the 


I ENJOYED 


disagreement of reason. Both sides of this controversy 
are partly right and partly wrong. We need this sort 
of discussion to bring out the truth. The old classical 
pedagogues needed a bump to stir them from their 
fixation on discipline for discipline’s sake alone. The 
modern educators need restraining lest they sugar-coat 
discipline with immediate utility to such an extent that 
no lasting qualities remain. Your policy of presenting 
both sides is commendable. 

H. H. Stoss 


Vredenburgh, Alabama 


I HAVE read the item “Lost a Cow?” which appeared 
iv of the November 1952 issue of THE SciEN 


like to call 


which would indicate 


on page 
your at 
that 
received erroneous information concerning this subject 

With regard to the statement that FBI fingerprint 


rivic Montrutiy, and I would 


tention to a statement you 


experts are cooperating with researchers at the South 
Dakota Agricultural Experiment Station, I thought you 
might like to know that this Bureau is not engaged in 
any research or other project in connection with cattl 
identification. 

articles 
FBI 


ein 


For your information, I have seen previous 
relating to this, and the individuals described as 
fingerprint experts have been determined to be 
ployees of the Office of the Attorney General of South 
Dakota 


They have never been employed by this Bureau 
J. Encar Hoover 


Fe deral Bureau of Inve stigation 





YOU MIGHT AS WELL NOT BELIEVE IN FAIRIES 


Fenton B. Turck’s article in your September issue, 
entitled “The Great American Explosion,” affected me 
in much the same way that marijuana does its addicts 
gravitation lost its pull and the pearly gates were 
opened wide. Then as I came to I began to ask myself 
whether the “explosion” the author describes has yet 
occurred or is merely in the process of making. He 
seems to feel that in some esoteric way we have been 
cashing in on our assets. This gives one a comfortable 
sensation, like that of being told that instead of reclining 
on a time fuse terminating in a charge of ‘TNT he is 
resting on a bed of roses. 

Here’s hoping Mr. Turck may be right. But the 
skeptic will still inquire whether we have been cashing 
in on the assets or merely pledging them. If the latter 
and an ever-growing astronomical national debt strongly 
urges that it is 


still in the offing and is certain to be a very different 


then The Great American Explosion is 


one from the kind he describes. 

Can it be that the savants responsible for screening 
contributions to THe Screntiric Monruty really do 
believe in Santa Claus? If so, the further query arises 
as to whether I can afford to continue my subscription. 

THomas R. REED 


{tlanta, Ge orgia 


IN READING the most interesting article by Mr. ‘Turck 
in “Science on the March,” in the September 1952 issue, 
the thought occurred that the distribution here in North- 


ern Bavaria of a translation of the article would serve 





very effectively to counter the constant and d 
Communist propaganda that America is a cu 
land. 

I do not know whether your policy would px 
reproduction of a translation of such an article { 
distribution but do feel strongly that it would | 
ful adjunct to our efforts to establish a working 
relationship and sympathy between Bavaria and 
own country. We would indeed be grateful if you y 
to find it possible to permit us to undertak« 
translated distribution. 

May I add that THe Screntiric MONTHLY is re 
larly received by each our seventeen Information ( 
ters (Amerika Haeuser) in Bavaria and wears 
quickly because of the demand for it among Eng 
speaking German visitors. 

Lowe i Benn 
Nuernberg Regional Center 


Munich Consular District 


York Tin 


on your article “American Explosion” and I w 


[ read the editorial in the New 
impressed. That is just the kind of material that 


hard to find, but infinitely useful in creating 
understanding in Europe and Latin America about 
United States. If reprints are made, pk 
me know, as I would like to send some to Fra 
South America. 


| 


Epwarp LArocout 


New York 





RENDER UNTO CAESAR 
Pie cover photograph used on your November issue was incorrectly attributed to me. Both it 
other shot showing the tank aboard the Atlantis were made by Don Fay for Lamont. I should be happy 
made these exposures, but since I did not I feel that Mr. Fay has been unjustly treated. The error seems to 


arisen with us. 
Ricuarp FE. Hen 


Lamont Geological Observator) 
Columbia University 
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6 : \AS GENERAL OFFICERS—1953 
JANUARY 15, the officers elected at the meet- 
of the AAAS Council in St. Louis on De- 
I ( mber 27 assumed thei responsibilities for 
be a ws. fae the 


new bylaws were adopted, and they will be- 


same Council meeting a revised constitu- 


id an ctive January 27. On that date the Executive 
e will be transformed into the Board of Dire: 

L 5 ch will consist of the three presidents and 

echt cted members as named below, plus the Ad- 
sre ministrative Secretary and Treasurer as ex officio mem- 

on Cen. Rebers hout vote. 

Pars | etirement of Kirtley F. Mather Fer- 
Enolic Payne senior member of the board in length of 


1946). Mark H. Ingraham and Paul 


teg were re-elected for regular four-year terms, 


makes 


elected 

JENN BK 
| Wallace R. Brode was elected to complete the un- 

term of Warren Weaver, now president-elect. 

the vice presidents, Clarence E. Davies was 

to serve a second term as chairman of the Sec- 

iS Mot Mtion on Engineering. 


that rs to1 


The complete roster of general 
1953 follows: 

E. U, Condon, Corning Glass Works 
out the nt-elect: Warren Weaver, Rockefeller Founda- 
nce . P 


University 


ré std nt: 


Detlev W. Bronk, The Johns Hop- 


fions: 


idents and Chairmen of See 


\fathematics (A): Tibor Rado, The Ohio State Uni- 


( scorge R. 


Randolph T. 


Harrison, MI] 

Chemistry (C Major, Merck & Co.., 

\stronomy (D 
vatory 


Bart J. Bok, Harvard College Ob- 


Geology and Geography (E Wilmot H. Bradley, 


S. Geological Survey 

gical Sciences (F): Paul Weiss, University of 
( cago 
iotanical Sciences (G Edgar Anderson, Missouri 
tanical Garden 
\nthropology (H 


Michigan 


James B. Griffin, University of 


Frank A. Beach, Yale University 
Nelson, 


Psy ology I 

Social and Economic Sciences (K Lowry 

versity of Minnesota 

ry and Philosophy of Science (L): Richard H. 
vock, The Johns Hopkins University 

eering (M Clarence E. Davies, ASME 

M al Sciences (N Rhoades, Me 
al Center for Cancer Research 
ilture (O): K. S. Quisenberry, U.S. Depart- 
t of Agriculture (Beltsville) 
trial Science (P): Francis J. Curtis, Monsanto 
nical Co.. St. Louis 
tion (Q Donald D. 


ty 


Cornelius P. 


Durrell, Boston Uni- 





ASSOCIATION 


AFFAIRS 


Members of the Board of Directors 


Detlev W. Bronk (Chairman The Johns Hopkins 
University 

Wallace R. Brode, National Bureau of Standards 
1953 

E. U. Condon, Corning Glass Works (1952—54 

John R, Dunning, Columbia University (1952-55 


1951—44 


Walter S. Hunter, Brown University 


Mark H. Ingraham, University of Wisconsin (1953-56 

Paul E. Klopsteg, National Science Foundation (1953 
56 

Fernandus Payne, National Science Foundation (1950 
53 

Paul B. Sears, Yale University 951—54 

Laurence H. Snyder, University of Oklahoma JIL 
55 

Warren Weaver, Rockefeller Foundation 953-55 

Howard A. Meyerhofft (ex offici: AAAS 

William E. Wrather (ex officio), U.S. Geological Sun 


vey 


PUTTING SCIENCE TOGETHER 

HE annual meeting of the Association has 

the reputation of being the biggest scientific 

show on earth. In respect to size this is not 
so, but from several other standpoints the AAAS 
may as well modestly admit it. No other scientific 
event brings the accomplishments of scientific re- 
search so forcibly to public attention, thanks to 
thorough and brilliant coverage by the science 
writers of the country. No other meeting brings so 
many experts in diverse fields together to explore 
the fertile areas in which disciplines meet and over- 


In no other convention do so many organiza- 


lap. 
tions cooperate in the exploitation of collective ex- 
perience. The phrase that captured popular fancy 
in the Arden House 
“to put science back together again’’—is 


Association’s statement of 
policy 
merely a description of what has been going on in 
a quiet way for several years. 

The annual meeting overshadows other AAAS- 
sponsored meetings, but the others may appro- 
priately be mentioned. It will be evident that the 
Association gets around, not only in this country, 
but abroad, for last year it was officially repre- 
sented at meetings in every continent except Asia 

In May the Southwestern Division met with the 
Colorado-Wyoming Academy of Science at Boul- 
Colorado, $57 the 


Mountains, Great Plains, and Intermountain states 


der, and scientists In Rocky 


assembled to discuss regional. but by no means 


provincial, contributions to the advancement of 


science (Scrence, 116, 135 [1952 In June the 





Pacific Division played host to 17 affiliated and as- 
sociated organizations at Corvallis, Oregon (Sct- 
116, 407 [1952]), and 1095 scientists, mostly 
from Western 
demonstrated a vigorous interest In, and prosecu- 


ENCE, 


states and Canadian _ provinces, 


and technological research. From 


tion of, scientific 
mid-June to early September, approximately 2000 
specialists gathered in a succession of weekly Gor- 


don Research Conferences at Colby Junior College, 
New London, New Hampshire, and at the New 
Hampton School, New Hampton, New Hampshire, 
to consider the new discoveries and new techniques 
in chemical and related fields. In September, the 
(M) and 
Geology E.) met the Minerals 
Division, American Institute of Mining tnd Metal- 
lurgical Engineers, at the Centennial of Engineer- 


Association’s sections on Enginecring 


with Industrial 


ing in Chicago to consider the raw materials survey 
of the Chicago region, structural materials, and 


the recovery of ground water for industrial use. 
Also in September, at McKinley National Park, the 
Alaska Division sponsored the Third Alaskan Sci- 
ence Conference, bringing together more than 200 
specialists who are systematizing and solving scien- 
tific problems indigenous to our northern territory. 

The Association also has five active branches that 
carry on its work within restricted areas. The or- 
ganization of the Alaska Division is unique in that 


Cook Inlet. Arctic. 


each organized around a cen- 


it consists of three branches 
and Southeastern 
ter or nucleus of scientific activity. Within the con- 
tinental United States branches have not been re- 
garded as an essential element in AAAS structure 
because of the work of state academies of science: 
yet the Lancaster (Pa.) Branch functions in a 
state with an active academy, bringing science and 
scientists to a community audience numbering 500 
800. Only one other branch is currently active 

Springfield (Mass. 


where state academies are scarce. 


. which is operating in a section 


The Association has been officially represented at 
scores of other meetings and ceremonies. On some 
of these occasions the AAAS representative was an 
active participant-—for example, Detlev W. Bronk 
gave the exchange lecture at the Belfast meeting of 
the BAAS in September. Enough has been said to 
that the Association continent- 


wide influence in its meeting activities. From all in- 


indicate exerts a 


dications this influence is destined to spread and 


to give American science integration and direction. 


THE AAAS AT ST. LOUIS 
AAAS 


Gleason for his 


The Newcomb Cleveland Prize (formerly the 
$1000 to A. M 


Prize Was awarded 


‘“Natural Coordinate Systems,” giy 
meeting of the American Mathematical So: 
St. Louis, December 27. Dr. Gleason, 31 
an assistant professor in the Department of 
University. 


paper on 
yeal 


matics at Harvard 


The AAAS Council paid tribute to the me: 
two scientists who were long active in Associa 
December 30° the minut 


fairs. On following 


passed unanimously by standing vote: 


EpWIN GRANT CONKLIN 
1863-1952 
A leader in the biological sciences, Edwin Grant Conk. 
lin profoundly influenced zoologists and biological though 
during his long and inspired career as a teacher at Prince. 
ton University. His influence went far beyond the clay. 
extending to all through his 
in the American Association for the Advance. 


room, American § science 
activity 
ment of Science, of which he was President in 1956, and 
to all American scholarship in his long continued and 
devoted Philosophical Society 
His inspiration as a friend has 
been bequeathed to the many students who discovered 


both in his 


work for the American 


a teacher, a leader, and 


either a career, or a philosophy of life, or 


classroom 


Forest Ray MouLtTon 
1872-1952 
Astronomer and pioneer in the problematic fields of 
celestial mechanics and earth origin, Forest Ray Moulton 
was a scientist, teacher, and philosopher who, though 


bound by facts, brought a creative imagination to bear 


thinking and upon the relations between 
Secretary of the 


science 


upon scientific 
Administrative 
Advancement of 


and society. As 
American Association for the 
during 1937-49, he 
one of the nation’s oldest scientific societies and, through 


SC lence 


brought order and integration to 


the Association, to all of American science 


Arnold M. Rose, of the Department of Sociology, 
University of Minnesota, was awarded the new AAAS 
$1000 prize in 
1951, but was given for the first time at the 
Louis last month. Stuart C. Dodd, 


social science theory, which was estab- 
lished in 
\AAS meeting in St 
director of the Washington Public Opinion Laboraton, 
University of Washington, received honorable mention 
The prize was given to Dr. Rose for his paper 

Theory of Social Organization and Disorganization, 
on the basis of independent ratings of nearly 60 entries 
by three judges—George A. Lundberg, University of 
Washington; Kenneth H. Parsons, University of Wis- 
Sidney Ratner, Rutgers University. The 


competition will be continued in 


consin; and 


and announce 
ment of the conditions for this year’s prize w be 


published on or about March 6 in Sc1ence. 


Medical Sciences, 


{ 


The Theobald Smith Award in 
consisting of $1000 and a bronze medal, was gis 
I’. J. Dixon, of the Department of Pathology, | 
sity of Pittsburgh School of Medicine, for his pap 
titled “The 


award, which was established in 


Immune Response.’ 
1936 by Eli Li 
Company, was given for the eighth time this year. Onl) 

are eligible for the 


Dynamics. of 


scientists under 35 vears of age 
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